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ON MAINTENANCE COSTS 


YES, IT CAN BE DONE. You can cut your road repair bills 
in half, add years to the life of your pavements, and make 
them safer and smoother to ride on. 

How? By eliminating those troublesome frost heaves, chuck 
holes and soft spots once and for all, Surface treatment alone 
won't do the job. For almost without exception, you'll find 
that rough surface conditions are caused by a wet unstable 
foundation. So naturally, the only permanent way to end the 
trouble is to drain the water out of the subgrade—and keep 
it out. You can do this easily and economically. 

In hundreds of similar cases where Armco Perforated Pipe 
has been installed, roadbeds have stayed dry and firm the year 
‘round. Moreover, these installations have paid for themselves 
in a short time through savings in maintenance. A free booklet 
brings you the complete story. Write for it. Armco Culvert 


Manufacturers Association, 241 Curtis St., Middletown, Ohio. 
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cept side-hill seepage before it can 
PERFORATED PIPE 


enter the subgrade and cause trouble. 
A PRODUCT ORIGINATED AND DEVELOPED BY ARMCO ENGINEERS 
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THIS WEEK 


@ Typical of the versatility of subject matter in ENR’s 
news-technical numbers is this week’s list of contents. In 
addition to the regular departments there are sixteen 
articles covering fifteen subjects ranging from practical 
field surveying to design and construction. 


@ The lead article tells of the construction of a four-lane 
dual road over an old-three-lane artery leading into In- 
dianapolis. Devices for speeding curb construction are 
described in considerable detail. 


THINGS TO COME 


Row MAINTENANCE, least comprehended of all highway 
engineering activities, comes in for long neglected attention 
in a series of articles beginning in the issue of April 27. 
Thies eililes ses uct & seeneel of iadiibinanies geetlon; 
they tell the far greater story of maintenance in its public 
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relations. Six articles will pictorialize road upkeep as: A 
Big Public Works Business; a Meticulous Housekeeping 
Task; a Precisely Audited Use of Tax Money; a Service 
to Recreation; a Fight Against Storm, and a Succor in 
Flood. Pictures tell a large part of the story. 


CONSTRUCTION COSTS, 1939 EDITION, is on 
the press, and will be published as a part of the April 27 
issue. Thus, the practice inaugurated last year of making 
these valuable estimating and bidding data available to 
every reader is again being followed. Previously, since 
1927, Construction Costs had been a_ booklet sold 
separately. 


This year, Construction Costs will contain more data 
on building costs than heretofore and in addition all of 
the established features, such as building and construc- 
tion cost indexes, railway and public utility cost figures, 
prices of construction materials and labor rates, highway 
cost trends, compensation insurance rates and unit bid 


prices. 
Technical articles and news will be presented as usual. 
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City Held Liable 
For Unauthorized Work 


Court says failure to authorize 
extra work does not justify non- 


payment 


In a decision offering an important 
exception to the usual rule that a con- 
tractor will not be paid for doing 
municipal work which has not been 
properly authorized, the Connecticut 
Superior Court last week held that 
the city of Danbury must pay a paving 
contractor for extra work even though 
no appropriation had been made for 
the work. 

The firm of Leverty & Hurley was 
awarded a paving contract in 1936 for 
which the city had appropriated $5,000. 
It later ‘became apparent that an addi- 
tional $1,500 would be needed to carry 
out the work, and later yet it was de- 
cided to include construction of gutters 





and some other work in the paving job. 
The Danbury superintendent of public 
works ordered the contractor to carry 
out this extra work, and it was agreed 
that it would be paid for on a unit cost 
basis. 

When the work was completed, the 
city paid the contractor $5,000 and re- 
fused further payment on the ground 
that the extra work had not been prop- 
erly authorized and no funds had been 
appropriated for it. The contractor 
brought suit and, in awarding him 
$13,000, the court held that the city 
could not avoid just payment. 


Hamilton Bidders Must 


Name Subcontractor 


The city council of Hamilton, Ont., 
has decided to insert in all future city 
contracts a clause requiring bidders 
to name the subcontractors they pro- 
pose to employ. The new regulation 
is intended to eliminate bid peddling. 
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BOMBS DAMAGE LONDON BRIDGE , 


Basconon of two time bombs late 
last month did some damage to the 
Hammersmith suspension bridge over 
the Thames River in London, England. 
As may be seen in the picture, part of 
the stiffening truss, and a main eyebar 
and one suspender rod were broken. 


One side of the bridge sagged about a 
foot below its normal level. Recent 


bombings in Britain have been attrib- 


uted to the Irish Republican Army. 

Hammersmith Bridge, farthest up- 
stream of the London bridges, was built 
in 1827 and reconstructed in 1887. 


Label Demanded 
On Drawings 


Auto workers union orders 
members to insist on FAECT label 
on plans 


Workers in automobile plants will 
refuse to use drawings and plans pre- 
pared by designers who are not mem- 
bers of the CIO engineers union, the 
Federation of Architects, Engineers, 
Chemists and Technicians. A resolu- 
tion to this effect was adopted at the 
recent convention of the CIO affiliated 
United Auto Workers Union. 

The resolution pointed out that “the 
FAECT is the organization of the de- 
signing engineers in the auto field” and 
directed “that all our members who 
use drawings and blue prints in their 
line of work in auto plants and parts 
plants and tool and die shops demand 
the union label of the FAECT on all 
drawings and blueprints they use.” 

The Society of Designing Engineers, 
recently affiliated with the FAECT, 
forms the auto division of the engineers 
union. 


New York Planning Body 
Makes First Report 


The New York City Planning Com- 
mission, established early last year 
when a new charter went into effect for 
the city, has made its first annual re- 
port. The document indicates the lines 
along which it is working in carrying 
out the duty given it by the charter of 
drawing up a master plan for the de- 
velopment of the city. 

_ Reduction of the traffic difficulties of 
the metropolis, the commission feels, 
will have to be achieved by reorganiz- 
ing the city in a multitude of industrial 
and commercial centers around which 
desirable residential sections would be 
grouped, so that most people would be 
able to live close to their work. To 
accomplish this, it will be necessary to 
encourage rebuilding of the old resi- 
dential areas in the center of the city 
and to encourage development of new 
industrial areas away from the center. 
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Permissive License 
In Maryland 


Examination for engineering 
license may be taken immediately 
on graduation from college 


A license law providing for regis- 
tration of professional engineers and 
land surveyors but not requiring reg- 
istration has been passed by the Mary- 
land legislature. The terms “licensed 
professional engineer” and “licensed 
land surveyor” are restricted to those 
qualifying under the act, but the law 
specifically states that it shall not be 
construed to require employment of 
licensed personnel “in any project of 
any kind whatsoever or in any posi- 
tion involving professional engineering 
or land surveying or both.” 

Unusual also is the provision that 
when examinations are required for a 
license, the examination on engineering 
fundamentals may be taken before the 
applicant has accumulated the required 
field experience, thus permitting young 
engineers to obtain what amounts to 
a sub-professional standing when just 
out of school. Examination credit will 
be good for ten years, during which 
time a license may be granted without 
re-examination whenever the necessary 
experience is acquired. 

The Maryland bill in effect gives per- 
petual status to registered engineers 
by omitting any provision for lic=nse 
renewals, An unusually flexible 
reciprocity clause authorizes the state 
board to negotiate reciprocity agree- 
ments with other states, including 
those with differing standards. In most 
other respects the bill follows the model 
license law. 


New Contract Let 
On New York Building 


Contract to complete the foundations 
of the Criminal Courts Building in New 


York City has been awarded to Spen-_ 


cer White & Prentis of New York on 
a basis of cost plus a fee of $150,000. 
The amount involved is expected to 
reach about $2,020,000, including re- 
pairs to adjacent buildings and streets. 
A previous $1,735,000 contract for 
construction of the foundation, held 
by L. P. O’Connor & Co., was declared 
in default early last month (ENR, Mar. 
2, 1939, p. 73), after the contractor 
stopped work, asserting that large 
boulders he encountered had not been 
shown by the city’s borings. The con- 
tract called for completion of the cais- 
son and pile foundations Feb. 14, and 
carried a penalty clause of $2,500 a 
day. Only about a quarter of the foun- 
dation. work has been completed. 
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It was first planned, according to 
New York Public Works Commissioner 
I. V. A. Huie to award the new con- 
tract to H. J. Duetschbein Co. and the 
Peter F. Connolly Co. But Duetschbein 
became ill, and Spencer White & Pren- 
tis agreed to take over the contract 
on the same terms. Six months is allot- 
ted under the new contract for com- 
pletion of the foundation work. 


Arkansas Subcontractors 
Must Be Licensed 


Subcontractors in Arkansas who hold 
contracts worth more than $10,000 are 
subject to the state licensing act, State 
Attorney General Jack Holt ruled re- 
cently. 

Holt said that even though a con- 
tract be placed through a second party 
who is a licensed contractor, the sub- 
contractor is subject to the Arkansas 
law, which requires a license for all 
contractors undertaking jobs costing 
more than $10,000. 
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Pennsylvanians Indicted 
For Highway Fraud 


Alleged waste of about $500,000 of 
public funds in the operations of the 
Pennsylvania highway department in 
Luzerne County led last week to the 
indictment of 76 men, mostly former 
executives and employees of the high- 
way department, by a special grand 
jury which has been investigating con- 
ditions in Luzerne County. Roy Brown- 
miller, former secretary of highways, 
John Conlon, Jr., superintendent of 
highways in Luzerne County, and Wil- 
liam J. Carroll, district engineer for 
the highway department, were among 
those named by the grand jury; most 
of the other men indicted are assistant 
highway superintendents and foremen. 
Brownmiller is already under indict- 
ment by a Dauphin County grand jury 
in connection with the Luzerne County 
operations. 

Practices alleged consist largely of 
payroll padding and use of state forces 
for private work. 


TOBACCO PLANT INVOLVES SPECIAL DESIGN 


Unovsvat HEIGHT between floors, 17.5 
ft. throughout, and design for a floor 
load of 200 lb. per sq.ft., is a special 
feature of this new building for the 
manufacture of Bull Durham tobacco 
so that it may be converted, if desired, 
into a cigarette factory or a storage 
warehouse. Double windows through- 
out to prevent condensation arising 
from the air conditioning of the build- 
ing is another unusual feature. 

This five-story building with its half- 
acre floor area is expected to be com- 
pleted in June. Its construction in- 


volves the use of 1,500 tons of struc- 
tural steel erected on reinforced con- 
crete footings poured on rock. Floors 
are of 7-in. reinforced concrete, later 
to be covered with maple flooring. Ex- 
terior walls will be brick. 

Work on the building was begun 
last November. Francisco & Jacobus of 
New York are the architects and engi- 
neers on the project for the American 
Tobacco Co., the owner. The general 
contract, amounting to $500,000, is held 
by George W. Kane of Durham, North 


Carolina. 
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Arizona Reorganizes 
Road Maintenance 


Responsibility for maintenance 
transferred to sixteen resident engi- 
neers instead of 42 foremen 


The maintenance division of the 
Arizona highway department has been 
completely reorganized by the new 
state highway engineer, W. R. Hutch- 
ins. The state is now divided into four 
districts, each under the supervision of 
a district engineer with headquarters 
in Phoenix. Each of the districts is 
divided into four sub-districts, with a 
resident engineer in charge of main- 
tenance and construction in each sub- 
district. This work was previously car- 
ried: out by 42 maintenance foremen. 
Resident engineers have their head- 
quarters at centrally located places in 
the sub-districts. 

Appointed as district engineers are 
Joe DeArozena, F. N. Grant, R. C. 
Perkins, and J. B. Van Horn. All four 
are highway department veterans. 

Harry Duberstein, who assisted 
Hutchins in the reorganization, has 
been transferred from the post of 
maintenance engineer, which he had 
held for many years, to that of right- 
of-way agent. 

It is estimated that the new organ- 
ization of road maintenance work will 
result in an annual saving of $300,000. 


Building Material Prices 
Pegged in Chile 


Unprecedented demands for building 
materials in Chile as the result of de- 
struction in the earthquake of last Jan- 
uary have made it necessary for the 
government to fix the price of materials, 
the U. S. Department of Commerce 
reports. A committee composed of rep- 
resentatives of the building materials 
industry and two government repre- 
sentatives has been set up to regulate 
the prices. 


Officials Indicted Again 
On N.Y. Land Fill 


Already under indictment in Rich- 
mond County, N. Y., New York City 
Commissioner of Sanitation William F. 
Carey has been indicted again in 
Queens County on charges that the 
land fills he is operating there for 
disposal of city rubbish and garbage 
constitute a public nuisance. Indicted 
with Carey was City Health Commis- 
sioner Dr. John L. Rice. 

Attacking the operation of the five 
land fills in Queens County, the in- 
dictment charges the commissioner 
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with failure to dispose of city refuse 
“in a reasonably safe and proper man- 
ner,” with maintaining objectionable 
conditions at the land fill, and with 


violating the sanitary code. 


Expired Water Franchise 
Held Still in Force 


The City of Springfield, Mo., may 
not forbid the Springfield City Water 
Co. to use the city’s streets, even 
though the water company’s franchise 
expired in 1902. The Missouri Su- 
preme Court so held Apr. 4 in refusing 
to order the water company to stop 
using the streets. 

Official acts by the city since 1902 
acquiescing in operations of the com- 
pany had, the court held, “expressly 
construed” the original franchise ordi- 
nance adopted in 1882, as “granting a 
franchise in perpetuity.” The only way 
the city could terminate the franchise 
would be to buy the company’s property. 

The ouster proceedings were filed by 
the city in December, 1936, after a 
controversy over water rates. 


Distillers Aiwa to Pay 
For Use of Sewer 


A group of distilleries outside the 
city limits of Louisville, Ky., have 
agreed to pay the city 43 cents per 
$100 of their assessed valuation for the 
right to dispose of their waste products 
through a city-built outfall sewer. The 
distillers agreed to regulate the acids 
thrown into the sewer according to 
specifications which are to be drawn 
up by a committee of city officers and 
others. 

City officials assert that past dump- 
ing of waste into the sewer by these 
distilleries has caused it to show signs 
of wear. 

The committee which is to draw up 
the waste specifications consists of 
city engineer James B. Wilson, direc- 
tor of research C. C. Webb, city chemist 
Jack Lassen, assistant director of law 
Luther Roberts, Woolsey Kay, engineer 
for the Commission of Sewerage, and 
E. J. Wechter, superintendent of the 
Louisville Cement Co. 


Sun Valley Chosen 


For Bituminous Conference 


It has been decided to hold the 1939 
Montana National Bituminous Confer- 
ence at Sun Valley, Idaho, Sept. 11-13. 
Don A. McKinnon, chief engineer of 
the Montana highway department, will 
be general chairman, while D. L. 
Cheney, bituminous engineer for the 
department, will be vice-chairman in 
charge of arrangements. 
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Niagara Sewage Plant 
Passes Final Test 


Consultant for city finds plant 
more than meets specifications in 
52-day test 


Acceptance by the City of Niagara 
Falls, N. Y. of its new sewage treat- 
ment plant has been recommended to 
the city council by Willem Rudolfs, 
sanitary consultant to the city. Ru- 
dolfs recently completed a 52-day per- 
formance test on the plant. 

The plant, which is unique in its 
method of treatment in that it employs 
coke-mat filters superimposed on fine 
screens (ENR, Aug. 18, 1938, p. 197), 
was tested in accordance with specifi- 
cations laid down by the city when 
the work was begun in May, 1936. The 
New York state department of health 
has announced that the plant meets its 
requirements for sewage treatment in 
the Niagara River at that point. 

Rudolfs’ report states that with a 
flow of 10 m.g.d. passing over each 
screen (20 per cent more than the ex- 
pected load) the reduction in per cent 
of solids amounts to 26 per cent, while 
total settlable solids removal amounts 
to 37 per cent. About 73 per cent of 
the coke used for the mat filter is re- 
claimed; the coke actually used 
amounts to 233 lb. per million gallons 
of sewage treated. 

Power consumption for the screens 
was found to be 3.8 kw.h. per m.g.; 
for sludge incineration, the power re- 
quirement was 3.7 kw.h., and oil use 
was 14 gal. per ton of wet sludge. 

The incinerators are being operated 
without dewatering of the sludge. Cen- 
trifugal dewatering machines original- 
ly installed in the plant were removed 
when they failed to meet the specifica- 
tions (ENR, Aug. 18, 1938, p. 188), 
and it was then found that the inciner- 
ators could handle the wet sludge sat- 
isfactorily. 

George L. Watson was consulting en- 
gineer on the Niagara Falls plant, 
while A. Canuso & Sons were con- 
tractors. L. G. Rice, who is now plant 
superintendent, was resident engineer 
on the job. 


Night Speed Limited 
In Kansas City 


Speed of motor vehicles at night has 
been limited to 25 miles per hour in 
Kansas City, Mo., by an ordinance of 
the city council. A trial ordinance re- 
quiring this speed limit from half an 
hour after sunset to half an hour be- 
fore sunrise is credited with reducing 
automobile accident deaths during the 
first three months of the year from 22 
in 1938 to 9 in 1939. 
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Contractor Is Held 
To Protested Price 


Court refuses extra pay on 
road contract—No extra time 
allowed for extra work 


An agreement signed by a contrac- 
tor’s superintendent to perform certain 
extra work at a stipulated unit price 
is binding on the contractor even 
though the agreement was signed under 
verbal protest, the Wyoming state dis- 
trict court at Cheyenne held Mar. 29. 
On another question arising out of the 
same case, it was held that it is for the 
court to decide how much extension of 
time should reasonably be allowed on 
the contract in consideration of extra 
work done, even though a specific time 
allowance was made in a supplemen- 
tary agreement. 

The Omaha Steel Works built a 
bridge for the Wyoming highway de- 
partment over the Tongue River near 
Sheridan. During the course of the 
work, the state decided that the pier 
footings must go deeper than originally 
planned and a supplementary agree- 
ment was drawn up and signed by the 
contractor’s superintendent on the job. 
The agreement set certain unit prices 
for this extra work. An agreement was 
also made and signed under which 
the contractor was to have 24 days 
extension of time to do the extra 
work, 


Costs exceeds price 


The contractor subsequently brought 
suit, charging that the agreement on 
unit prices had been signed under 
verbal protest and that the extra work 
had actually cost $2,700 more than was 
paid under the contract. The contractor 
also charged that, in spite of the agree- 
ment that his time be extended, the 
state had deducted $25 a day for the 
full time by which he exceeded the 
original contract period. 

The court held that the unit prices 
set up in the supplemental agreement 
were binding, even though the agree- 
ment was signed under protest. 


Time extension 


As regards the penalty for delay, 
the court said that where the original 
plans are changed during the progress 
of the work, even though an agreement 
exists between the state and the con- 
tractor stipulating the time extension 
allowed for the changes, the total 
amount’ of penalty finally assessed 
against the contractor must be decided 
by the court on the basis of evidence 
submitted as to the fairness of the time 
extension allowed. In this case the 
court held that the state was justified 
in’ deducting the full penalty. ~ 
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Road Bid Held Invalid 
Due to Bidder’s Error 


A bid on highway work which was 
$50,000 too low because of an error on 
the part of the bidder was held in- 
valid by the Supreme Court of Albany 
County, N. Y., Mar. 30, and the New 
York State highway department was 
ordered to return a deposit check of 
$44,000 to the bidder, the Callanan 
Road Improvement Co. of South Beth- 
lehem, N. Y. The Callanan company 
had made the low bid of $599,000 on 
a highway project on which bids were 
opened Dec. 20. Subsequently the com- 
pany notified the highway department 
that it had made an error in its bid, 
omitting several items which brought 
the total more than $50,000 below the 
intended figure. The Callanan com- 
pany’s bid, as submitted, was $140,000 
below the engineer’s estimate and $87,- 
000 below that of the next bidder. 

The department refused to return 
the check and proceeded with formal 
award of the contract. The contractor 
then instituted suit to secure return 
of the check and prevent the award. 
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The final court order held that be- 
cause of the error the bid was invalid 
and of no effect. 


Grand River Authority 
Is Reorganized 


Reorganization of the Grand River 
Dam Authority has been effected 
through passage by the Oklahoma leg- 
islature of a bill reducing the mem- 
bership of the authority from nine 
members to five. All of the members 
of the reorganized authority are to 
be appointed by the governor, whereas 
previously the members were appointed 
jointly by the governor, the labor com- 
missioner, and the attorney-general. 

Work on the Grand River Dam has 
been delayed by failure of the author- 
ity to acquire all the necessary rights- 
of-way and also by the fact that PWA 
has not yet purchased $11,000,000 of 
authority bonds with which 55 per cent 
of the cost of the project was to have 
been met; it is understood that doubts 
as to the legal status of the authority 
have held up the bond purchase. 
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STATION LAYOUT FOR CHICAGO SUBWAY 


Tue LAYoutT planned for the mezzanine 
level of the stations in the new Chi- 
cago subway is shown by this model. 
Passengers coming down from the 
street will descend from this level to 
the track level by escalators in some 
stations and by means of stairways at 
others. 

The central passage between the 
cashier’s cages will provide a free un- 
derpass by which pedestrians may cross 
from one side of the street to the other, 


' ‘ while newsstands and other concessions 


will be housed in the spaces shown at 
the four corners. The mezzanine level 
will be about 60 ft. wide and 100 ft. 
long. Stations will be located in the 
middle of the block rather than at in- 
tersections. 

Pouring of concrete for the actual 
subway tunnel began early last month. 
Although construction began Dec. 19, 
time had been spent sinking a construc- 
tion shaft and approach tunnels before 
starting work on the subway tunnel 
itself. 
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Bids Are Asked 


On Shasta Cement 


Treasury wants 5,800,000 bar- 
rels of low-heat cement for Cali- 
fornia project 


Bids will be opened May 1 by the 
procurement division of the Treasury 
Department on 5,800,000 barrels of low- 
heat portland cement to be used in the 
construction of the Shasta Dam of the 
Central Valley project in California. 
Cement is to be furnished in bulk, 
f.o.b. point of production or storage. 

Three alternative bidding schedules 
are provided, and bids will be con- 
sidered on less than the full require- 
ments on whichever schedule adopted. 

Under Schedule 1, bids would be 
taken only on requirements for the 
calendar year 1940. This would in- 
volve a total of 1,400,000 barrels to be 
delivered at a maximum rate of 195,000 
barrels per month. 

Schedule 2 contemplates contracts for 
the full amount necessary to complete 
the dam—5,800,000 barrels at a maxi- 
mum rate of 290,000 barrels per month 
during the years 1940-1944, inclusive. 

Schedule 3 would divide the cement 
into two parts, 3,100,000 barrels to be 
delivered at a uniform rate of 100,000 
barrels per month during the full con- 
struction period, and a second part 
covering the variable needs. To meet the 
variable needs, bids will be considered 
either for 2,700,000 barrels, covering 
the full construction period, to be de- 
livered at a rate not greater than 190,- 
000 barrels per month; or bids will be 
accepted covering the calendar year 
1940 only for 575,000 barrels to be de- 
livered at a rate not greater than 95,000 
barrels per month. 


280,000 Miles of Road 
Worked on By WPA 


In the three years from the start of 
its program in July, 1935, to July, 1938, 
the WPA built or repaired 280,000 
miles of highways, roads and streets, 
building 29,100 new bridges and re- 
pairing 23,500 others, Col. F. C. Har- 
rington, WPA administrator, reported 
last week. About 30,500 miles of the 
roads worked on were within cities and 
villages, and 23,600 miles were paved 
roads. The bulk of the work was in 
rural areas on stabilization and drain- 
ing of unpaved roads. About 45 per 
cent of WPA workers have been en- 
gaged on highway work. 

During the same period WPA built 
17,600 new public buildings and re- 
paired 46,300 others; laid 6,100 miles 
of water mains and 8,900 miles of storm 
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and sanitary sewers; built 4,500 new 
athletic fields, parks and playgrounds, 
and improved 10,700; and built 8,700 
miles of new ditches for mosquito con- 
trol and improved 5,000 miles of ditch- 
es; 26,700 dams were built for conser- 
vation purposes and 4,100 for storage. 


New York Acts to Prevent 
Federal Power Projects 


New York State took action to pre- 
vent federal development of power proj- 
ects in the state last week when the 
legislature passed and sent to the gov- 
ernor a bill authorizing the federal 
government to acquire land for federal 
flood control projects but permitting 
acquisition of land only “during the 
time that the United States shall be 
or remain the owner thereof and shall 
use such property for flood control pur- 
poses.” 

Since the passage of the 1938 flood 
control act, under which the federal gov- 
ernment pays all the costs and assumes 
full operation of its flood control proj- 
ects, several states have attempted to 
limit the flood control operations of 
the government. Attempts by Vermont 


‘to limit the authority of the federal 


government over its projects are hold- 
ing up an $11,000,000 New England 
flood control project; the governor of 
Oklahoma is vigorously opposing fed- 
eral plans for the Dennison River Dam 
on the Red River; and Pennsylvania has 
liquidated most of the flood control 
studies it was making in cooperation 


with the federal government and ex- . 


pressed a desire to clarify its position 
in relation to federal flood control. 


Third Pumping Plant Tested 
On Colorado Aqueduct 


Colorado River Aqueduct water 
moved 110 miles towards the Southern 
California coastal plain early this 
month when tests began on the Iron 
Mountain pumping plant, 220 miles 
east of Los Angeles. The Iron Moun- 
tain plant is the third of the five pump- 
ing plants which will lift water a total 
height of 1,617 ft. in the course of its 
journey from the reservoir behind 
Parker Dam in the Colorado River to 
Los Angeles. The Iron Mountain plant 
has a lift of 144 ft.; from the top of 
the lift water flows through 40 miles 
of tunnel, conduits, and canals to the 
Eagle Mountain plant, 110 miles west 
of the Colorado River. Testing of the 
Eagle Mountain plant will start soon. 

At the present time the entire aque- 
duct system is about 95 per cent com- 
plete. It is expected that first water 
from the Colorado River will be de- 
livered to the Coast in the fall of 1939. 
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Wider Upstream Slope 
Started at Fort Peck 


Army engineers begin to apply 
lessons gained from slide in the 
upstream face last fall 


Reconstruction of the upstream face 
of Fort Peck Dam, which was involved 
in the slide of last September, has been 
started in accordance with the recom- 
mendations of the board of consulting 
engineers which has been studying the 
slide. Two dredges began last month 
to pump fill into the additional up- 
stream berm which was recommended 
by the board in order to flatten the 
average upstream slope and provide 
additional stability. About 900,000 cu. 
yd. of fill has already been placed, 
and it is hoped to complete the work 
of adding 12,500,000 yd. this year. 

In the slide area itself a steel sheet- 
pile cutoff wall is being placed to con- 
nect the undisturbed core of the origi- 
nal dam with the rolled core of the 
reconstructed section. About 107,000 
sq.ft. of this piling is now in place. 

In all, about 16,000,000 cu.yd. of 
dredged fill will lie upstream from the 
original design section which was being 
followed at the time of the slide; this 
figure includes the 5,250,000 cu.yd. 
which moved in the slide and which is 
now upstream from the original design 
section. Placing this material will re- 
sult in construction of a berm about 
110 ft. high along the upstream side 
of the main dam throughout its length. 
Slopes of the berm vary from 1 on 7 
to 1 on 50. 


Company to Standardize 
Precast Concrete Shapes 


A program for nation-wide distribu- 
tion of precast concrete in standardized 
shapes for building work has been an- 
nounced by the newly organized 
Cemenstone Corp. of Pittsburgh. Chair- 
man of the board of Cemenstone is 
William P. Witherow, president of the 
Blaw-Knox Co. 

Cemenstone will not itself manufac- 
ture precast concrete but will supply 
to qualified licensees throughout the 
country equipment for its patented pre- 
casting method. The Cemenstone 
method involves vibration of molds, 
curing at 160 deg. F. and provision 
for mass production. 

It is planned to produce a line of 
shapes providing everything necessary 
for outer and inner walls, floors, and 
roofs of buildings. Among the products 
planned are blocks for wall construc- 
tion, channel shape slabs for floors and 
roofs, concrete planks, joists, brick, in- 
sulating tile, and veneering. 
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OBITUARY 


Sm Henry Japp, chief engineer of 
the London, England, firm of John 
Mowlem Ltd., died in London, Apr. 9, 
at the age of 69. Japp was managing 
engineer on the construction of the 
Pennsylvania R.R. tunnels under the 
East River in New York City. 


Josern E. Craic, 57, Miami, Fla. 
consulting engineer, died there Apr. 4. 
Craig received a degree in mechanical 
and electrical engineering from Missis- 
sippi Agricultural and Mechanical Col- 
lege and a degree in civil engineering 
from Cornell University in 1903. Be- 
fore entering private practice, Craig 
was active for many years in municipal 
and waterworks engineering in Florida. 


G. Leon WALpRON, superintendent 
of the Hamilton, N. Y. board of water, 
light and sewer commissioners, who 
had been in the service of the city for 
about 39 years, died Apr. 4. 


Grorce L. Witson, 84, engineer 
maintenance of way for the Twin City 
Rapid Transit Co., died in Minneapolis 
Apr. 1. Wilson had been with the 
street railway company for 36 years 
and was supervising engineer during 
construction of the Selby Ave. Tunnel 
in St. Paul during 1906 and 1907. 
Earlier he was assistant city engineer 
for the City of St. Paul. He was a 
graduate of the Yale Sheffield Scien- 
tific School. 


Grorce Morcan, retired New York 
City builder, died last week in New 
York at the age of 78. Morgan was 
involved in the construction of the New 
York City Municipal Building and the 
original Equitable Life and New York 
Life Insurance buildings. 


J. Wiis Fiicxincer, head of the 
New York City contracting firm of 
Storey & Flickinger and connected with 
that firm for 40 years, died at Chambers- 
burg, Pa., Apr. 7. 


Freperick J. Dierericu, supervising 
engineer and secretary prior to his re- 
tirement sixteen years ago of the United 
Engineering & Contracting Co. of New 
York City, died at East Orange, N. J. 
Apr. 6 aged 74. He was field execu- 
tive in the construction of the Pennsyl- 
vania R.R. tunnel under Manhattan 
and on the approaches to the Williams- 
burg Bridge and was also involved in 
construction of part of the LR.T. sub- 
way system in New York. 


Crarence C. Ricwarps, civil engineer 
in the storm drainage division of the 
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Los Angeles city engineer’s office, died 
there Apr. 6. Before entering the city 
engineer’s office fourteen years ago, 
Richards was connected with the Min- 
nesota state highway department. 


Cart W. Scuusert, Seattle construc- 
tion engineer, died there Apr. 6, aged 
60. 


Joun D. Myton, United States engi- 
neer at Albany for the War Department, 
died Apr. 4 in Albany at the age of 
57. Myton, a graduate of Rensselaer 
Polytechnic Institute in 1905, spent sev- 
eral years in railroad work in Pennsyl- 
vania and in 1911 joined the staff of the 
U. S. Army Engineers. He was as- 
signed to the Albany office in 1912, be- 
coming senior engineer in 1916, and 
assistant in charge in 1917. 


J. S. Carpenter, Des Moines contrac- 
tor, died there Apr. 6 at the age of 
68. Active in Iowa construction for 35 
years, Carpenter was for many years 
president of the Iowa Bridge Co., last 
year forming the J. S. Carpenter Con- 
struction Co. He studied engineering at 
the University of Iowa. 


Henry J. Wikis, for fifteen years a 
civil engineer with the New York Cen- 


tral Railroad, died in Pelham Manor, ~ 


N. Y., Apr. 3 at the age of 39. Wilkins 
was a graduate of Manhattan College. 


Grorce A. McKnicurt, civil engineer 
of Fredericton, N. B., died there re- 
cently. He was a member of the engi- 
neering staff of the New Brunswick gov- 
ernment and previously had been right- 
of-way eagineer for the New Brunswick 
Electric Power Commission. He was 
for several years city engineer of Fred- 
ericton. 
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CIVIL SERVICE 
EXAMINATIONS 


New York: Assistant engineer, 
grade 4, board of water supply; $3,120; 
civil, sanitary, or mining degree, li- 
cense, 5 years experience; apply be- 
fore Apr. 17 to Municipal Civil Service 
Commission, Room 1400, Municipal 
Building, Manhattan. 


Lone Beacu, Cauir.: Engineering 
draftsman; $152-$188; age 25-45; 
high school, one year’s experience; ap- 
ply before Apr. 15 to Civil Service 
Board, Room 608, City Hall. 


ToLepo: Supervising construction 
engineer; $350-$400; minimum age, 
37; degree, license, 15 years experi- 
ence. 

Division engineer; $375-$350; mini- 
mum age 35; degree, license, 10 years 
experience. 

Assistant division engineer; $225- 
$275; minimum age 30; degree, li- 
cense, 7 years experience. 

Engineer; $175-$250; minimum age 
30; degree, license, 7 years experience. 

Apply for above positions before 
May 1 to Civil Service Commission, 
320 Safety Building. 


Engineering News-Record lists only 
examinations on which there are no 
residence requirements. 


Examinations offered by federal, 
state, municipal, and county govern- 
ments and by special districts are listed. 
Civil service commissions whose exam- 
inations are not shown are invited to 
send notices to Engineering News- 
Record. 


ard 


Wide World Photo 


ITALIAN GEYSERS GENERATE POWER 


S ream for this new turbine plant and 
transmitter station at Larderello, Italy, 
comes from steam wells sunk in a vol- 
canically active area. 

The large structures at the left are 


condensation towers in which steam 
from the wells is condensed into water, 
purified and turned again into steam 
by the heat of the natural steam ‘com- 
ing from the earth at 220. deg. F. 
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LABOR NOTES 


O znations at the Green Mountain 
dam of the Colorado-Big Thompson 
project were tied up for a week last 
month by a strike called in an effort 
to obtain a union contract on the proj- 
ect. The strike failed of its objective 
when a majority of the men returned 
to work, joining the independent Green 
Mountain Workers Union. Warner Con- 
struction Co. is contractor. 





A STRIKE on another reclamation 
project, the Roza irrigation job near 
Yakima, Wash., was more successful. 
Contractors there signed a contract 
with the AFL hodcarriers and laborers 
union providing a rate of 65 cents an 
hour, 24% cents higher than the pre- 
vious rate, and agreeing that most of 
the men hired will be local residents. 


A WAsHINGTON state highway proj- 
ect near Washougal was shut down Apr. 
5 by a strike, union officials claiming 
that A. Milne Construction Co., the 
contractor, was violating the union’s 
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agreement with the Associated Gen- 
eral Contractors, of which Milne is a 
member, by employing non-union men. 


THE strike of plumbers in New 
York City was terminated early this 
month when members of the United 
Association of Plumbers and Steamfit- 
ters, AFL, agreed to continue working 
under the terms of the existing con- 
tract—a six-hour day at $2 an hour— 
pending negotiation of a new contract. 
The strike was called when employers 
demanded that the union agree to a 
seven-hour day at $1.80 per hour. 


Labor Rates Delay 
Tunnel Bid Call 


Call for bids for driving the 13- 
mile tunnel under the Continental Di- 
vide has been postponed until about 
June 1 by the Bureau of Reclamation 
because of difficulty in establishing 
labor rates. Preliminary contracts for 
roads to the east and west portals of 
the tunnel have been let to the Driscol 
Construction Co. and the J. H. & N. M. 
Monaghan Co. 





CONTRACTS anv CAPITAL 





Ewemeennc construction awards for 
the week, $80,867,000, are the fourth 
highest of the year, are 40 per cent 
higher than a week ago, and are 2 per 
cent above the corresponding week in 
1938. This is the fourth consecutive 
week in which current values have 
exceeded those of a year ago. 
Construction volume for 1939 to date 
totals $939,593,000, an increase of 21 
per cent over the $773,609,000 re- 
ported for the 15-week period last year. 
Private awards for the week are 79 


e 





per cent above last week, but 61 per 
cent below a year ago. Public con- 
struction tops the preceding week by 
31 per cent, and the 1938 week by 132 
per cent. 

Four large street and road lettings in 
Ohio totaling almost $22,000,000 are 
largely responsible for bringing high- 
ways to the highest weekly volume on 
record. Commercial building and large- 
scale housing volume, $17,738,000, is 
the highest since the corresponding 
week last year. The high total is due 
primarily to an $11,000,000 residential 
development project in Jamaica and 
Kew Gardens, New York. In addition 
to highways and commercial building, 
sewerage, bridges, and unclassified 
construction record gains over last 
week. Sewerage, bridges, public build- 
ings, and highways are above the re- 
spective volumes of a year ago. 

New capital for construction pur- 
poses for the week, $5,676,000, is 8 
per cent higher than in the correspond- 
ing 1938 week. The week’s total is 
made up of $4,889,000 in state and 
municipal bonds, $619,000 in corporate 
securities, and $168,000 in RFC loans 
for public construction. 

New financing for the year to date 
totals $548,211,000, an increase of 21 
per cent over the $454,275,000 volume 
for the initial 15-week period in 1938. 

Tables on p. 31. 
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BRIEF NEWS 


FIvE MANUFACTURERS of corporation 
stops and curb stops have been or- 
dered by the Federal Tiade Commis- 
sion to cease combining or conspiring 
to fix prices and to cease submitting 
uniform bids and using coercive meth- 
ods to compel jobbers to maintain 
prices. Companies named are: Mueller 
Co., Decatur, Ill; A. Y. McDonald 
Manufacturing Co., Erie; Farnan 
Brass Works Co., Cleveland; and Kit- 
son Co., Philadelphia. 


TWO WORKMEN on the Tacoma Nar- 
rows Bridge near Tacoma were injured 
April 5 when a derrick boom buckled. 
The steelwork and concrete for the 
piers is being erected in 12-ft. lifts, 
two derricks lifting each other to the 
top of each new stage. The 80-ft. boom 
of one derrick buckled while it was 
lifting the other, dropping the second 
derrick into the steelwork of the cais- 
son. The accident will delay the work 
about ten days. 


Fear of excessive wave action has 
led the U. S. Engineers to change the 
plans for the Great Salt Plains flood 
control dam near Cherokee, Okla. The 
crest of the dam will be raised 4 ft., 
to a height of 61 ft., while the spill- 
way elevation remains unchanged. 
Work on the earth dam began. last 
October and is expected to be com- 
pleted in 1940. O’Dell & Riley are the 
contractors. 


Frank J. WHELAN, former field en- 
gineer for the Buffalo, N. Y., depart- 
ment of public works, was acquitted 
late last month of charges of partici- 
pating in city payroll padding in 1937. 


ConsTITUTIONALITY of Indiana legis- 
lation permitting municipalities to set 
up local housing authorities was up- 
held last month by the state supreme 
court. This brings to thirteen the num- 
ber of state supreme courts which have 
upheld the validity of bousing legis- 
lation. 


THE PUMPING PLANT at Grand Cou- 
lee Dam will be put under construc- 
tion about June 1, according to 
Consolidated Builders, Inc., the con- 
tractors. Twelve 500-ft. tunnels leading 
from the site of the plant to the Grand 
Coulee will be ready this month. The 
Coulee will function as the reservoir 
for the Columbia Basin irrigation dis- 
trict. The pumping plant will contain 
twelve 16,000-sec. ft. pumps, each pow- 
ered by a 65,000-h.p. motor. 





Further news on p. 84 
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COMMENT anD DISCUSSION 


Readers’ opinions on matters that concern the engineer 


Keep the Door Open 


Sir: In your editorial “Keep the 
Door Open” in the March 16 issue, 
you comment on a proposed amend- 
ment to the engineers’ license law in 
New York State. Permit me to point 
out the following pertinent facts: 

1. The proposed amendment was 
not intended to add any mandatory 
requirement. The present law, by the 
same appearances, could be repre- 
sented as making it mandatory for 
every candidate to be a graduate of 
an accredited engineering school, if 
we overlook a subsequent clause 
which states “In lieu of such gradua- 
tion, an applicant may be admit- 
ted...” Similar customary legal con- 
struction is followed in the proposed 
amendment. The same board of exam- 
iners that applies the present law to 
“Keep the Door Open” to men who 
never had any formal schooling at all 
can safely be trusted, under the pro- 
posed amendment, not to close the 
door to men who have not had the 
benefit of six years of college edu- 
cation. 

2. The objective of a professional 
licensing law is not mere “ability to 
design safe structures.” Public wel- 
fare should be considered, beyond the 
narrow limitation of safety of life, 
health, and property. In the words of 
a resolution adopted by the National 
Society of Professional Engineers: 
“The highest interests of public wel- 
fare and safety are not best served 
by men whose schooling has been 
confined to the technical without the 
development of social perspective, 
character and intellectual breadth 
through an adequate foundation of 
liberal and cultural education.” 

3. You conclude your editorial 
with the oft-repeated thought that the 
measure of a man’s ability “should 
not be how or where he obtained his 
training but what he knows when he 
comes to the license board for exami- 
nation.” I submit that no examination 
thus far devised can be a full measure 
of professional qualifications, nor 
can it replace or test the full value 
of a well-rounded professional and 
technical education and of the subse- 


quent maturing through practical ex- 
perience. I know that opinions differ 
on this subject, but I believe that 
most of the leaders of the profession 
would refuse to accept examinations 
as the all-sufficient requirement. 

In conclusion, permit me to make 
it clear that I personally, as one who 
came from poverty, want to “Keep 
the Door Open” for the poorest boy 
of high aptitude and ambition to se- 
cure education and attain admission 
to the engineering profession. This 
however is not inconsistent with my 
desire to offer every possible induce- 
ment, in partial compensation, to en- 
courage prospective engineers, to the 
extent of their resources and abilities, 
to equip themselves with a better- 
rounded and more complete educa- 
tion in preparation for their profes- 
sional life-work. 

D. B. STEINMAN 
Consulting Engineer 
Member, N. Y. State Board of 
Engineering Examiners, New York 
The editors are in hearty agree- 
ment with Dr. Steinman’s desire to 
see all engineers as broadly educated 
as their circumstances permit. How- 
ever, such broad general training is 
not essential to the protecting of the 
“life, health and property” of the 
people of the state, hence the power 
to require it arbitrarily should not 
be placed in the hands of a licensing 
board, however benevolent its present 
members may be. The present New 
York State law, to which Dr. Stein- 
man refers, is just as defective in this 
respect as is the proposed amend- 
ment. Its requirement of four years 
of college training was hastily writ- 
ten in a few years ago and is by no 
means sacrosanct.—EDITORS. 


Sir: Your editorial “Keep the Door 
Open” deserves the commendation of 
all engineers. 

In analyzing any proposed legisla- 
tion affecting the profession of engi- 
neering, it is well to consider whether 
the proposed restrictions will benefit 
the engineers or the community. 
Legislation that would deprive quali- 
fied engineers the opportunity of fol- 
lowing through their pursuits to the 
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advantage of the community should 
be rejected by all engineers. We can 
fully endorse your opinion that “the 
measure of a man’s ability to design 
safe structures should not be how or 
where he obtained his training but 
what he knows when he comes to the 
license board for examination.” 
Clearly the proposed Desmond Bill 
contributes nothing to the promotion 
of higher professional standards; if 
anything it lends itself to the exclu- 
sion of capable engineers from being 
licensed and this, in effect, becomes 
discriminatory legislation. 

The Federation of Architects, Engi- 
neers, Chemists and Technicians has 
favored liberal licensing laws which 
set adequate standards for the protec- 
tion of the community following the 
nature of the high skill required in 
engineering work. It is our desire to 
see all those who are qualified in 
engineering given the fullest oppor- 
tunity of practicing their faculties 
and advancing to such positions as 
their education and experience prop- 
erly warrant. 

MARcEL SCHERER 


International Vice-President, FAECT 
New York 


Going on Fifty Years 


Sir: In going through my diary 
I came across the following entry: 
“September 17th, 1890—In evening 
read Engineering News and made 
notes.” And I am still at it. 

Leonarp C. L. SmitH 


Consulting Engineer 
Flushing, N. Y. 


Riveted Joints 


Sir: An added comment on “Tests 
of Large Riveted Joints” in your 
issue of Feb. 16 may be of some in- 
terest. Note is made, in item (7) of 
the design recommendations, that in 
spite of its greater strength there is 
not a proportionate advantage in us- 
ing manganese steel rivets “because 
of the greater slip . . .” The fric- 
tion between plates in a riveted joint 
is an important factor. This action is 
due to the contraction of the rivets 
on cooling which draws the plates 
tightly together. 

When a metal cools from a high 
temperature to room temperature it 
passes through the critical range and 
a transformation, called the (y — a) 
transformation, takes place. Dur- 
ing this process the crystals, of 
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which the metal is made up, change 
from the face-centered lattice to the 
body-centered lattice with a conse- 
quent increase in volume. During this 
transformation the metal expands 
while the temperature drops, thereby 
causing a decrease in the gripping 
action. For rivet steel, this trans- 
formation starts at about 720 deg. 
C. which is above the finishing tem- 
perature for the riveting process. 

However, some of the alloying ele- 
ments used in steel tend to lower this 
transformation range along the tem- 
perature scale, for example nickel and 
also manganese. The (y—a) trans- 
formation for nickel steel (3 per 
cent) starts at about 550 deg. C. and 
this is lower than the finishing tem- 
perature of the rivets. The result is a 
considerable reduction in the grip- 
ping action of the rivets and there- 
fore more slip in the joint. On the 
other hand a low carbon 12 per cent 
chromium steel has its (y — a) trans- 
formation from about 790 deg. C. 
so that with such rivet steel a greater 
gripping action would result; in fact 
perhaps too much. 

Fatigue tests on riveted joints in- 
dicate that the gripping action of the 
rivets is even more important than 
for static tests and show a decided 
superiority of plain carbon steel over 
nickel steel. 

I. F. Morrison 


Professor of Applied Mechanics 
University of Alberta 
Edmonton, Alberta, Canada 


Floor Slab Patents 
Sir: The letter of George E. Strehan 


(referring to the use of steel column 
heads in the flat slab floors of the 
Williamsburg housing project in New 
York City) in your issue of Feb. 16, 
1939, p. 203, calls for a further state- 
ment. The payment made by Starrett 
Bros. & Eken was “for settlement of 
all claims for infringement of the 
patents in suit arising out of Wil- 
liamsburg Housing Project H-301, as 
set forth in the petition herein.” In 
addition Starrett Bros. & Eken paid 
the costs. The release was to the 
United States Government and Star- 
rett Bros. & Eken. 

Application for Wheeler patent No. 
2,000,543 was dated Nov. 3, 1930, 
and patent issued May 7, 1935. Appli- 
cation for Wheeler patent No. 1,950,- 
422 was dated Feb. 18, 1931 and 
issued March 13, 1934. Application 
for Strehan patent No. 2,033,595 
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was dated July 21, 1931 and patent 
issued March 10, 1936. Hence 
Wheeler patents are prior both as to 
date of application and date of issue. 

The embedded steel column head 
of the Wheeler patents, and also of 
the Strehan patent, is primarily a 
shear member which transmits the 
load of the floor or roof slab to the 
columns. This steel head also assists 
the slab to resist bending near the 
column. These embedded steel column 
heads necessarily perform these func- 
tions in the structure regardless of 
what basis of design is adopted for 
the slabs and columns. 

Mr. Strehan asserts that his patent 
is not an infringement of my patents. 
I assert on the contrary that it is an 
outright infringement and that any- 
one making use of it is making him- 
self liable to me for royalty. The issu- 
ance of a patent by the patent office 
affords no presumption or implication 
that the patented structure does not 
infringe prior patents. 

Some 40 buildings have already 
been constructed in the United States 
using the Wheeler patents, 5 more are 
under construction at this writing, 
and several are being planned. The 
spans in these buildings range from 
12 to 35 ft., and the slabs are de- 
signed for live loads ranging from 
40 to 350 Ib. per sq.ft. 

Wa ter H. WHEELER 


Consultant Engineer 
Minneapolis, Minnesota 


Pavement Design Correction 


Sir: In Engineering News-Record, 
March 30, 1939, under the title 
“What Research Tells Pavement De- 
signers,” you have quoted the con- 
clusions from the paper that I pre- 
sented recently before the American 
Concrete Institute. 

In the second sentence of conclu- 
sion No. 8 several words have been 
omitted, which completely changes 
the meaning and conveys the thought 
that I have a rather poor opinion of 
the merits of steel reinforcement 
when, as a matter of fact, exactly the 
reverse is true. In my opinion, the 
most adequate pavement designs are 
those which provide for the use of 
distributed steel reinforcement. 

As printed this sentence reads: 
“The introduction of properly de- 
signed steel reinforcement in long 
slabs will not completely eliminate 
the detrimental effect of the cracks 
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which may develop.” It should have 
read: “The introduction of properly 
designed steel reinforcement in long 
slabs will not completely eliminate 
transverse cracking but it will reduce 
or eliminate the detrimental effect of 
the cracks which may develop.” 

E. F. KeLtey 


Chie}, Division of Tests 
Bureau of Public Roads, Washington, D. C. 


Why Unit Price Bids? 


Sir: The appearance of a discus- 
sion of unit price bids in your pages 
(“Why Unit Price Bids?” ENR 
March 16, 1939, p. 391) is encourag- 
ing, but the content of the article be- 
lies the promise of its title. Restric- 
tion of discussion to architectural 
work severely limits the interest of 
the comments presented. The argu- 
ments used to disparage the benefits 
suggested are all debatable, but that 
relating to monthly payments is 
surely erroneous. The fact that with 
unit price bids “payments must be 
made in a certain manner” is surely, 
in general, a very real advantage in 
enabling all parties concerned to 
know where they stand in this regard 
before work commences. 

The evils cited are two only in 
number. The first depends either on 
grossly inaccurate quantities or un- 


ethical practice on the part of an engi- - 


neer (features which, it may be 
hoped, are the exception rather than 
the rule), and the second relates to 
the cost of preparing unit price bids. 
It may well be asked how an intelli- 
gent bid can be prepared other than 
on the basis of carefully evaluated 
unit prices, the entry of which on a 
tender form should not be a very 
costly matter. 

It is to be hoped that the article in 
question will at least promote discus- 
sion in your pages since, despite the 
many advantages of the lowest-tender 
unit-price contract for engineering 
work, the system is not perfect. One 
prominent Canadian contractor has 
several times voiced to the writer his 
opinion that the ideal type of contract 
would be one based on unit price bids, 
the award going to the tender which 
was found to be closest to the average 
of all bids received. Impracticable? 
Possibly, but more logical than the 
generally accepted system and so at 
least worthy of discussion. 

Rosert F. Leccer 


Assistant Professor of Civil Engineering 
University of Toronto 
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ARELY does a bridge failure have as shock- 
ing aspects as the Clear Creek bridge col- 
lapse near Vicksburg on the evening of March 29. 
The technical aspects of the disaster are as bad 
as its human tragedy. If the preliminary finding 
of the investigating engineers is -confirmed by 
fuller examination and established firmly—that 
the bridge was wrecked by destruction of its trestle- 
bent posts by the pressure of flood drift—it will 
put on record a new warning of the danger of 
unexpected contingencies. So far as we recall no 
prior case is on record in which solidly constructed 
reinforced-concrete bridge bents were wrecked 
by flood drift, and ordinarily the strength of such 
bents would be sufficient to resist any probable 
drift or impounding effect. Reexamination of other 
structures of the type to detect any weakness under 
abnormal drift and flood conditions therefore ap- 
pears advisable, and new bridge construction 
should by all means take account of the possible 
destructive forces indicated by the tentative find- 
ing on the Clear Creek accident. However, before 
the book is closed on this case it is to be hoped 
that complete certainty will be obtained on the 
condition of foundations and other parts of the 
structure so that no question will be left as to the 
responsible causes. 


Safety Guide Lines 


AN ovrTsTANDING FEATURE of the Clear Creek 
disaster was that the loss of life resulted not from 
the failure itself but from the subsequent fact 
that a dozen cars in succession ran into the washout 
gap without warning or suspicion. Could a like 
result be prevented in another case? This is a 
proper question to add to the many others in the 
field of road safety now engaging the attention 
of engineers. One principle may be set down on 
the basis of general experience, namely that safe 
traffic movement requires the line of the roadway 
to be clearly discernible for some hundreds of 


feet ahead. When the line of the road can be 
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distinguished, any break in its continuity will be 
observable, and the fatal unconsciousness of dan- 
ger of those who drove into the Clear Creek tor- 
rent would not be repeated. Clearly visible mark- 
ing of the curb line or edge of roadway, of a kind 
to show under night as well as day conditions, 
appears to be a primary safeguard. The many 
roads throughout the country that lack both edge 
and center guide marking are a daily illustration 
of one major traffic hazard, and the unusual cir- 
cumstances of the Mississippi accident further 
emphasize its gravity. 


Mining Deep Seams 


Seams or uNnsounp Rocks at damsites have 
always presented engineers with difficult problems 
in making the dam foundations tight, and in the 
past they have held up work on the dam while 
the seams were cleared out and concreted. Eleven 
years ago, when the construction of the 390-ft. 
high Owyhee dam was undertaken, it was found 
that a narrow fault zone in the canyon would have 
to be concreted to at least 100 ft. below the general 
level of the dam foundation. To keep that slow 
work from holding up work on the dam it was 
decided to put in the main foundations and then 
mine the fault while construction of the dam was 
in progress, replacing the shattered material with 
concrete. The method proved successful. A few 
years later it was used on a deeper and wider 
fault zone under Rodriguez Dam in Mexico. Both 
that fault zone and the one at Owyhee ran length- 
wise of the valley. At Seminoe Dam in Wyoming 
two fault zones were encountered, one roughly 
lengthwise of the valley and one running across 
the valley. These seams also were mined after 
work on the superstructure of the dam had begun, 
but new methods of attack were developed, as 
told in this issue. The elaborate provision for 
grouting to minimize the effect of shrinkage of 
the concrete deposited in the seams is notable. 
What was a novelty ten years ago is now accepted 
practice under recognized methods of procedure. 


Another Tax on Construction 


Sermne vp preferential rates of unemploy- 
ment insurance for employers who have stable 
employment records, as proposed by the New York 
State Employers Conference, is strongly opposed 
by the Building Trades Employers Association of 
New York City as placing an unfair tax on the 
construction industry. Similar preferential rates 


have been proposed in other states. As the New 
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York builders point out, employers in the con- 
struction industry have no control over the regu- 
larity with which they provide jobs; that is set by 
the market for construction services. Because 
legislation such as is proposed in New York and 
in some other states puts a tax on the construction 
industry for a condition over which it has no 
control that legislation should be opposed nation- 
ally by the Associated General Contractors and 
by other building trades employers’ associations, 
to say nothing of the building trades unions them- 
selves. The proposed preferential rate is being 
pushed by employers who have little seasonal 
unemployment. They are strong numerically and 
are better organized than is the construction indus- 
try. If the units of the construction industry do not 
want to be saddled with a new discriminatory tax 
they should make themselves heard in opposition 
to this movement. 


No TVA Policy 


ITTLE of real value is found in the volumin- 
ous report of the joint congressional com- 
mittee set up to investigate the Tennessee Valley 
Authority. From the start of the committee’s opera- 
tions the work took on a partisan nature. That 
unfortunate circumstance is fully reflected in the 
findings, those of the majority being so diametri- 
cally opposite to those of the minority as to make 
it evident that the committee as a whole did not 
give dispassionate consideration to the mass of 
data placed before it. 

Only as to the high quality of the engineering 
work was the committee in agreement. But the 
quality of the engineering never was in question. 
What the nation had good reason to expect from 
the committee was a considered finding as to 
whether regional development as envisioned in 
the TVA act could be carried out successfully 
with the independent organization set up in the 
act—given a set of directors who could work 
together in reasonable harmony—or whether the 
development could be handled better through an 
agency or agencies more closely integrated with 
existing state and federal agencies. 

And, of course, there should have been a defi- 
nite finding on the matters of power policy and 
power rates. Unanimous agreement on such a con- 
troversial question was not to be expected, but 
available information as to present methods of 
allocating all costs having any bearing on power 
costs could have been set down and then the com- 
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mittee could have recommended to Congress how 
they should be allocated depending on whether 
Congress decided to adopt a power policy under 
which power is to be made to appear cheap through 
the use of hidden subsidies, or whether power 
rates are to cover all costs. 

Personal antagonisms of the directors, account- 
ing practices, methods employed in the purchase 
of phosphate lands, and even the ill-smelling mar- 
ble leases, are of minor importance except as 
showing that any large government undertaking 
must be carried on with the utmost openness. A 
dispassionate analysis of past activities of the TVA 
with a clear statement of wherein its organization 
appears to be weak or strong, as the case may 
be, would have provided the basis for a finding by 
Congress as to what the future of the TVA should 
be. The disagreement between the directors which 
started the Congressional investigation found its 
origin in the lack of a definite statement of policy 
in the TVA act. If that disagreement did nothing 
else, it did show that Congress, not the TVA 
directors, must fix national policy in the Tennes- 
see Valley. 


Rio Grande Water 


LANNING for a main canal and reservoir 
system for the lower Rio Grande as recorded 
this week (p. 487) represents an important first 
step toward solving a serious problem. At present 
half a million acres are supplied with irrigation 
water by individual pumping plants out in the 
river. This supply is periodically in danger of 
being cut off by flood destruction, and in addition 
it fails in years and months of exceptionally low 
flow (ENR Nov. 3, 1938, p. 555). This condition 
is sure to become more frequent as Mexico uses 
more of its tributary water and as the flow from the 
American tributaries is more fully stored and used. 
The risk of an American shortage has been 
increased by the Retamal flood-diversion gate re- 
cently built by Mexico, but this risk would be 
removed by a canal taking its supply well above 
the gate. Competitive reaching upstream cannot 
increase the river’s flow, however, or change the 
hard fact that more permits for water have been 
issued than the river can now supply. Ultimate 
solution of the problem will depend on storage 
of wasted floodwaters by dams across the main 
river. However, before the available supply can 
be thus increased the lack of determination of 
water priorities of Texas lands may create an 
acute situation. 
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FIG. I. MESH-REINFORCED LIP CURB AND GUTTER WERE POURED SEPARATELY ON INDIANA DUAL ROAD 


New Devices For Curb Construction 


RosBert M. ANDREW 


Project Engineer, Indiana Highway Commission, Indianapolis, Ind. 


Contents in Brief—Old 30-ft. concrete pavement resurfaced and wid- 
ened to a 52-ft. concrete dual road with sidewalks. Lip side curbs and 
a curbed separating strip between roadways were constructed sepa- 
rately by ingenious devices produced on the job. 


he MILES of dual road built last 
season in Indiana presented sev- 
eral problems in carrying out center- 
strip and curb details that were 
solved with exceptional ingenuity. 
This article is mostly an account of 
these individual processes and of the 
special construction devices devel- 
oped by the contractor and the road 
engineers to make them rapid and 
easy. As shown by Fig. 2, the main 
operation was resurfacing and wid- 
ening an old concrete road. Besides 
the usual paving, there were 5 mi. of 
separating strip, 10 mi. of gutter and 
7 mi. of sidewalk, all separate opera- 
tions from the paving proper. 

The dual road consists of two 22-ft. 
pavements with a 2-ft. lip gutter at 
each outer edge and a 4ft. raised 
concrete center strip dividing the two 


lanes. The pavement was laid over an 
existing 30-ft. pavement built in 
1916; this called for 20 ft. of resur- 
face on one side of the center strip, 
6 ft. of resurface on the other side 
and 16 ft. of new paving on new sub- 
grade. The slab was laid with two 
27E pavers, one with skip ahead and 
the other with skip behind; the front 
paver placed the concrete on which 
the reinforcing mesh was laid after 
which the second paver placed the 
top. The highest production was 
2,417 lin.ft. of 22-ft. slab in 83 hr. 
during which 970 cu.yd. were poured 
by the two pavers. 

The minimum thickness of resur- 
face was 5 in., and since one form 
line for each lane of resurface came 
on the old pavement, 5-in. forms were 
used. To reduce the amount of drill- 


ing for form pins, brackets adjust- 
able from 24 in. (Fig. 3) were used 
and one line of holes was drilled 2 
ft. from the form lines. All expan- 
sion joint fillers had to be cut at the 
site to fit over the old slab. A wooden 
templet with stub dowels at the 
standard dowel intervals was made 
and the joint material, which had 
been punched by the producer, was 
fitted over the stubs and the assem- 
bly placed at the joint location and 
2 in. above grade. A knife fitted to a 
2-in. block for grade was moved 
across the pavement to score the 
filler, which was then removed from 
the holder and cut to the knife 
marks, 


Special tools for gutters 


The lip gutter was tied to the pave- 
ment with bars at 5-ft. intervals and 
was reinforced with mesh which 
made it necessary to place the con- 
crete in two courses. As no face form 
was used in placing the top, consid- 
erable difficulty was had in holding 
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Sidewalk gutter 5'c.toc. 
F ig. 2. New 52-ft. dual pavement, with 


the contour of the gutter without 
leaving a large amount of honey- 
comb. This was largely overcome by 
the use of a strikeoff, Fig. 4, extend- 
ing 6 ft. along the gutter and 
equipped with a vibrator. The lead- 
ing edge was shaped to allow feed- 
ing in the concrete. The strikeoff 
was pulled by truck when pouring 
was done with truck mixers (Fig. 1) 
but with a change to paver pouring 
the pulling was done by a drum on 
the paver. 

Finishing the gutter was facili- 
tated and improved by using tem- 
plets to guide the straight edging; 
these were made of 4-in. tees, shaped 
to the curved cross-section of the 
gutter, and were of sufficient strength 
for the work but were small enough 
to leave no large depression when 
removed. Progress on the gutter aver- 
aged 2,200 lin.ft. per 8 hr., with days 
of 3,300 to 3,900 ft. for a maximum. 


Colored center-strip problems 


The dividing strip (Fig. 5) con- 
sisted of two 12-in. curbs with 2 ft. 
of black concrete between them. The 
rise on the face of the curbs was 1 
in. with a slope of 1 on 4 across the 
top, the black concrete being graded 
from curb to curb. The contract was 
set up for four types of curb: yellow, 
plain, white with local aggregate, and 
white with marble aggregate. A fifth, 


e bar, 2 ‘img ‘ 
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sidewalks, tops and widens old 30-ft. concrete road entering Indianapolis, Ind. 


white with marble coarse aggregate 
and limestone fine aggregate, was 
added for the last 2,000 ft. 

In building the center curbs, 10-in. 
road forms, spaced with the adjust- 
able clamps used for the resurface 
pavement forms, were used (Fig. 6). 
The pin on the brace was locked in 
one form pocket and a form pin was 


ment surface and use the braces only 
for line. This was done by making 
sheet metal clips with a snug fit over 
the channels. This also gave the fin- 
ishers more freedom since the braces 
could be removed yet the channels 
left to give the grade of the top. 
The colored curbs consisted of a 
l-in. top on a plain concrete base. 


Subgrade poper” 


Old concrete pavement 





Fig. 5. Center curb constructed on old concrete slab separates the two halves 


of the new dual road. 


locked in the opposite form pocket 
and the brace pocket. 

The top of the road form was set 
1 in. above the top of the curb. From 
this form, braces (Fig. 7) extended 
over the curb area to hold the face 
forms which were 1x2-in. channels. 
These braces were welded to the 
channels at the beginning, but it was 
found much better to allow the face 
form to be free to follow the pave- 





shape the lip curb and gutter to exact ogee section. 


To strike off this base, a wheeled 
strikeoff (Fig. 8) was developed 


which shaped both curbs at one trip. . 


This rode on the pavement and was 
pulled by the paver used to pour the 
base. The topping was mixed with a 
two-bag mixer and the operation was 
kept close enough to secure good 
bond. The striking and finishing of 
the top was done with a special hand 
tool that rode on both back and face 


Fig. 3. Extensible braces enable sideforms resting on the Fig. 4. A vibrating screed 6 ft. long was pulled ahead by 
old concrete pavement to be held with one line of pins; the the paving mixer as concrete was shoveled in front of it to 
space between forms will be filled by curbs shown in Fig. 5. 
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F ig. 6. Curbs for the separating strip were built first using 
two standard steel slab forms for back forms supported by 
extensible braces shown in Fig. 3 without drilled pin holes. 


form, Fig. 7. This trowel was shaped 
to form both edges of the curb, as 
well as finish the top, but it was 
found desirable to follow up with 
common tools in all cases. 

No difficulty was found in finish- 
ing the yellow top, although unusual 
care had to be exercised to secure 
good line with a trowel finish. On 
the gray or plain curb, it was found 
desirable to change from one-course 
curb to a topped curb, leaving out 
all aggregate over 4 in. in the top- 
ping. It is probable that a float fin- 
ish could have been made without 
this change, but a trowel finish was 
very difficult to secure and not sat- 


isfactory when the large aggregate 
was used. The white with local aggre- 
gates (gravel coarse aggregate and 
limstone fine aggregate) finished 
with no difficulty and gave the best 
trowel finish of all types. 

Before pouring the curb, curing 
paper was placed on the pavement 
and folded down over the edge to 
prevent staining the pavement. This 
paper was covered with a second 
layer of paper during the pouring 
and finishing to prevent wearing 
holes in the curing paper. After fin- 
ishing, the curing paper was pulled 
over the top of the back form and 
fastened with clothes pins. When the 


Fig. 8. A traveling strikeoff shaped the base concrete of the center-strip curbs 
for placing the colored top course. 
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F ig. 7. Colored concrete topping (gray, white or yellow) was 
troweled onto the center-strip curbs using a templet riding 
on the back and face forms. 


back forms were pulled, this paper 
was folded down over the curb and 
sand was placed between the curbs 
and wet down. Production of curb 
varied from 1,400 ft. to 1,800 ft. nor- 
mally, with a high day of 2,076 ft. 

In pouring the black strip between 
the curbs, the paper used to cure the 
curbs was left folded in to prevent 
stain on the curbs. This worked very 
well and stood the wear of finishing 
the center without failing, except for 
a short stretch caught in a rain- 
storm. The concrete was poured with 
transit mixers and the operation rep- 
resents nothing unusual. The mixture 
consisted of regular curb concrete 
with 7 per cent of liquid coloring 
added as the mixers were charged. 
About 3,300 lin.ft. (6,600 sq.ft.) was 
a day’s run. 

This road is the first on which In- 
diana has built sidewalks connecting 
two cities; the major portion was a 
3-ft. walk set 6 ft. back of the lip 
gutter. This work gives a continuous 
pedestrian lane from Cumberland to 
walks inside the city; yet the first ac- 
cident after the road was opened in- 
volved a pedestrian walking on the 
pavement after dark. The sidewalk 
was poured with a 27E mixer with 
chute and formed with wooden 
forms. The best day’s pour was 4,593 
ft. of 3-ft. walk (4 in. deep) with an 
average of 1,100 sq.yd. per day. 

The work was performed under 
the Greenfield District staff of the 
Indiana highway department, D. L. 
Horner, district engineer. The cost 
of the project was $440,000 for 5 
mi. of divided-lane road and 4 mi. 
of 58-ft. street. 
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Water for Lower Rio Grande Valley 








Studies of American reservoir sites follow recommen- 


dations of special engineering board 


LIMINATION of shortages of irri- 

gation water in the Lower Rio 
Grande Valley by means of storage 
reservoirs on the American side of 
the river is under study by the engi- 
neers of the U. S. Section of the In- 
ternational Boundary Commission, as 
a result of recommendations made 
by a special engineering board. Res- 
ervoirs would be located on tribu- 
tary streams and filled by a main 
river pumping plant. Feeder lines 
would connect the reservoirs with the 
existing irrigation system. 

Warnings of a water shortage made 
in an article in ENR p. 555, Nov. 3, 
1938, are fully substantiated in the 
following statement in the report: 
“The irrigation demands on the Rio 
Grande and its tributaries below Fort 
Quitman have increased to such an 
extent that at times the river is dry 
at the pumping plants which serve 
Lower Valley lands. At three times in 
1938 there was little flow in the river 
at Mercedes and none below San 
Benito. 

“During June, 1938, the irrigation 
districts were forced to prorate the 





supply and to limit its use to domes- 
tic purposes.” 

Also, increasing use of water in 
Mexico, as described in the same 
article, is affirmed. For example, the 
Retamal headgate opposite Donna, 
Tex., so the report states, will begin 
at once to divert water for 5,000 
acres; the sill being 3 ft. below the 
river bed, as much as 3,500 sec.-ft. 
can be diverted at flood stage. Mexico 
has brought areas under irrigation at 
the rate of 12,000 acres annually un- 
til more than 600,000 acres are now 
under constructed works. The report 
further points out in support of the 
reservoir recommendation that the 
majority of the 17 existing pumping 
stations are 20 years old or more 
and will require renewal soon. 

The board, in its report, dismissed 
plans for rectification or stabilization 
of the river as too costly at this time 
and then outlined for consideration 
five storage reservoir plans as fol- 
lows: (1) Reservoirs on the Pecos 
or Devils River; (2) Small storage 
reservoirs for each of the 17 dis- 
tricts; (3) Small riverside storage 


One of the canals feeding 40,000 acres of citrus fruit land in the Lower Rio Grande Valley. 
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facilities near the Mission inlet to the 
floodways; (4) Master pumping 
plant at head of the irrigated area, to 
replace 14 existing plants, with stor- 
age as in (1), and a gravity feeder 
canal; (5) Reservoirs (400,000 
acre-ft. probable) on _ tributary 
streams, Del Tigre and Los Olmos, 
to be filled by a master pumping 
plant on the main river. 

The first four plans are found to 
be without sufficient merit and only 
the tributary reservoir plan was rec- 
ommended for further study and in- 
vestigation. 

Basic data governing the location 
and design of the proposed works 
were set down by the board as fol- 
lows: Because of the limited water 
available the land served should not 
exceed that within existing districts— 
861,604 acres of which 715,000 acres 
are “active.” Since flow in critical low 
years may not exceed 1,250,000 
acre-ft. the duty of water should be 
1.75 acre-ft. per acre, corresponding 
to the actual average duty for the past 
7 years. The feeder canal capacity 
should be set at 0.36 acre-ft. per acre 
per month. The inlet canal capacity 
depends on studies of the daily river 
hydrograph but would probably be 
3,000 to 4,000 sec.-ft. 

As a result of the recommenda- 
tions of the board, the Boundary 
Commission engineers, using a $70,- 
000 allotment, are: 1. Making studies 
of sites for a master pumping station 
together with cost investigations of 
canals leading from these sites, which 
would include determination of rela- 
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tive economy of higher pump lifts as 
compared with longer canals; 2. In- 
vestigating costs of pumping plants 
and dams and preparing tentative de- 
signs; 3. Completing surveys of the 
Los Olmos and Del Tigre reservoir 
sites with particular reference to their 
geophysical suitability for storage. 
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4. Studying feeder sites and costs. 

The personnel of the engineering 
board was as follows: R. J. Cum- 
mins, engineering adviser represent- 
ing the RFC (which with other fed- 
eral agencies has $30,000,000 loaned 
in the Rio Grande Valley); A. 


Tamm, consulting engineer, repre- 
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senting the Conservation Association 
of the Lower Rio Grande Valley; and 
four representatives of the Boundary 
Commission—J. L. Burkholder, 
senior engineer and chairman of the 
board; E. N. Noyes and H. E. Elrod, 
technical advisers, and J. L. Lytel, 


project engineer. 


Half Soles Save An Old Sewer 


E. M. Van GELDER 


Superintendent of Sewers, Rochester, N. Y. 


Contents in Brief — A novel method of repairing a disintegrated sewer 
invert was devised in Rochester using an inner lining of corrugated iron 
flume. The lining, bent in the shape of a half circle, was bolted in sec- 
tions and installed without interrupting sewer service. 


ho SECTIONS of corru- 
gated iron flume have been 
used successfully to reline the disin- 
tegrated invert of an old brick inter- 
cepting sewer in Rochester, N. Y. 


Fig. 1. Novel method of relining the invert of an old brick sewer using “half soles” 


of corrugated iron. 


The lining was installed without in- 
terrupting service, and no special 
tools or skill were required. It is be- 
lieved this is the first time a sewer 
invert has been repaired in this way. 
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Fig. 2. Disintegration of brick lined 
invert threatened collapse of the side 
walls, 


The sewer is of brick arch con- 
struction and was built in 1894. 
Leaching of the cement-mortar per- 
mitted seepage and softening of the 
filling material under the brick invert 
with the result that undermining, 
settlement and some heaving took 
place throughout a length of about 
1000 ft. Conditions had become so 
bad that extensive repair of the invert 
was necessary in order to prevent 
entire collapse of the structure. 

The sewer carries both storm water 
and sanitary waste, and drains a very 
hilly area which contributes a large 
and rapid runoff. It was necessary, 
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therefore, to use a re-lining material 
that could be placed while the line 
was in service and yet could be left 
quickly and not be damaged in case 
of rain. To meet these requirements 
the city engineering department re- 
commended the use of half-circle 
sections of asbestos-bonded corru- 
gated iron flume, bituminous coated 
and with inverts paved with the same 
material—fastened to special plates 
on the side walls of the old sewer. 
The following installation methods 
were used. 


Preparations for repair 


In a shaft dug at one end of the 
damaged section of sewer a hoisting 
engine and other construction facili- 
ties were erected. An industrial rail- 
way track was laid in the invert of 
the sewer and a flat car was used for 
handling materials. 

A dam about 4 ft. high was then 
built at the upper end of the work, 
and a bypass line of corrugated iron 
pipe was laid to a point below the 
extreme reaches of the proposed 
work. An 8-in. centrifugal pump was 
employed to force the sewage to the 
bypass line. By supporting the by- 
pass line on H-frames spaced about 
20 ft. apart, a uniform grade was 
obtained. Because of a heavy day 
flow in the sewer, construction opera- 
tions were carried on in two 8-hr. 
shifts, from 4 p.m. to 8 a.m. Work- 
ing in sections of 50 ft. at a time, the 
brick invert and material beneath it 
was removed. By using a templet 
form to fit the outside of the half 
circle flume section, excavation was 
kept to a minimum. 

The engineers made a survey for 
the required flume sections by care- 
fully measuring the offset distances 
from a center-line to the brick wall 
throughout the length of the job. The 
pipe manufacturer was supplied with 
this information so that the flume sec- 
tions approaching the curves and on 
the curves could be fabricated to fit 
neatly. The sections were made 4 ft. 
long for easy handling. 


Placing the sections 


To support the paved invert flume 
sections, holes were drilled into the 
brick side walls at regularly spaced 
intervals for %-in. cinch anchors. 
Then 3x% in. galvanized plates, 10 
ft. in length, were placed on the walls 
with wedges between the wall and the 
plates to hold them at the required 
distance from the centerline. 
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Fig. 3. How the job was done: (A) The “half sole” section fabricated to fit; (B) 
seciions fastened to the sewer wall; (c) sand-cement mixture applied to all exposed 
metal completed the job. 


Next, metal plates 16x5x#-in., on 
which nuts had been welded, were 
hung in position by means of bolts 
through the 10-ft. plates. The half 
circle flume sections were fastened to 
the lower part of these plates. The 
ends of adjacent 4-ft. flume sections 
were fitted together and then bolted 
by means of nuts welded on the: out- 
side of one end of each section. The 
circumferential seam was sealed with 
hot asphalt. When infiltration from 
house laterals covered these seams, 
a cold pour material was used for 
sealing. 

To complete the job the voids be- 
neath the flume sections of the invert 
were filled with a 1:3 mixture of 
cement and sand applied with a gun. 
The top edges of the flume sections 


and all exposed bolts and galvanized 
plates were covered with this same 
cement-sand coating. 

This work was an ideal, wintertime 
job, because most of the operations 
were below ground where it was com- 
paratively warm. The job was begun 
in November, 1937, and completed 
about mid-April of 1938; the work 
was not carried on continuously be- 
cause it was necessary to use the 
same crew whenever emergency re- 
pairs had to be made at other points 
in the city. Two full crews, of eight 
men each, were used, all working 
under the direction of the writer of 
this article. 

The corrugated iron flume sections 
were fabricated by The Shelt Co. of 
Elmira, N. Y. 
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Mining Under Seminoe Dam 


Contents in Brief — Mining of faulted areas below the base of Seminoe 
Dam was carried out from galleries in the base of the dam so that con- 
creting would not be held up. Small shafts sunk through the fault zones 
to depths determined by examination of the rock were used to excavate 
badly crushed rock in two seams, the seams being filled with concrete 


as the work progressed. 


WO FAULTS normal to each other 

intersect under the Seminoe Dam 
of the Kendrick Project in Wyoming. 
They were uncovered in excavating 
the overburden from the dam foun- 
dation following a slide which is 
believed to have been precipitated by 
squeezing of the soft material in the 
seams at or near the intersection of 
the faults. The gouge and disinte- 
grated material in the crush-zones 
was mined from a tunnel or gallery 
system formed in the base of the 
dam. Concrete in successive blocks 
replaced the material excavated from 
the seams. 

Design features and the construc- 
tion program for Seminoe Dam were 
described in ENR, March 18, p. 395 
and Nov. 18, 1937, p. 817. The dem 
is a concrete arch 260 ft. high set 
in a narrow rock gorge. 


Geology 


The granite rock at the damsite is 
excessively broken, first by cooling 
and later by ancient mountain-form- 
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ing movements resulting in faulting, 
shearing and close jointing. Measur- 
able displacements have resulted in 
crush-zones following closely east- 
west or north-south directions. The 
average granite is fresh and sound 
but many of the crush-zones are 
badly weathered and decayed. A re- 
cent report of consultants (Messrs. 


C. P. Berkey, W. F. Durand, Joseph 


Jacobs and C. H. Paul) describe: 
two such weakness zones which wer: 
uncovered in the excavations for the 
dam. One crush-zone or seam strik 
ing nearly east-west and dipping 5\) 
deg. to the north cuts through the 
portal of the spillway tunnel and 
crosses the river gorge at the up- 
stream toe of the dam. It dips down. 
stream under the dam. The second 
fault follows the left bank of the 
stream and is normal to the first 
fault. It dips under the left abutment 
at an angle of 70 deg. The two inter. 
sect near the axis at the foot of the 
west or left abutment. 

The geology as exposed by the min- 
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ing operations showed an offset of 
20 ft. in the chloritic schist “black” 
seam. The “red” seam, so-called from 
the color of the gouge, is a thrust 
fault indicating a movement approxi- 
mately 45 deg. with its strike and a 
resulting displacement of about 60 
ft. The hanging wall appears to have 
moved in a south-east direction with 
respect to the foot-wall. Both seams 
are badly decayed and vary in width 
from 2 ft. to 10 ft. but the hanging 
walls and foot-walls are hard and ac- 
ceptably sound rock. 


Treatment of the seams 


Roughly, the proposed treatment 
was to mine out the soft disintegrated 
material which has no structural 
strength to such depth as judged safe, 
probably 30 to 50 ft., this depth to 
be determined by inspection as the 
work progressed. Backfill was to be 
concrete. This method, the consultants 
stated, should stabilize the founda- 
tion and guard against undue de- 
formation under load. In essence the 
dam rests on a cantilever of rock 
abutting against the 7-ft. “red” seam; 
the left abutment is a ledge over- 
hanging the 5-ft. “black” seam. 

The fracturing of the abutments, 
the experts held, is likely to be more 
pronounced in the immediate walls 
of the crush-zones and it is this wall 
rock that they indicate as likely to 
carry water and develop seepage. 
For this reason grouting of the rock 
adjacent to the seams is considered 
highly important. However, dryness 
of the hole, 70 ft. below the river bed, 
is so pronounced that little apprehen- 
sion of seepage or springs developing 
when the reservoir fills is felt. The 
west abutment has many clean-cut 
and straight joints with wall blocks, 
virtually unattached to the more 
sound ledges beneath, hence the 
grouting must be handled carefully 
so as not to develop high pressures in 
the superficial portions of the abut- 
ment rock. To offset this somewhat 
alarming language the consultants 
firmly state that, after a review of 
all conditions and of the treatment 
methods, a safe and efficient structure 
is assured. 


Stripping 


Stripping of the abutments pro- 
ceeded continuously until the river 
was diverted through the tunnel Aug. 
10, 1937. Thereafter scaling off the 
cliffs had to be coordinated with the 


removal of the overburden from the 


‘ENGINEERING NEWS-RECORD: 


(491) 5) 


Fig. 2. Working gallery in the dam. Adits to the red seam are at the right, An air 
hoist for operating skips on the adit is mounted on the left wall, 


floor of the canyon. The stripping of 
the loose material and cutting back 
to the designed profile high up on 
the cliffs was precarious business 
completed in November 1937. While 
removing the last road across the 
base excavation, cracks began form- 
ing 100 ft. up on the left cliff and 
100 ft. upstream from the axis of 
the dam. A slide of 2,500 cu.yd. 
eventually went down into the foun- 
dation excavation. The cliff upstream 
from the axis was stripped anew. 
This material did not endanger the 
abutment face but if not removed 
would have been a menace to the 
trash-rack structure on the face of 
the dam. A ramp was built across the 
dam excavation, equipment taken up- 
stream and all material scaled back 
to a 1} to 1 slope. It was during this 
resloping process that the “red” and 
“black” seams were uncovered at 
faults that had unstabilized the previ- 
ous work. These seams were exca- 
vated down to El. 6,070, which is 30 
ft. below the designed level of the base 
at El. 6,100. The river bed was at 
El, 6,140. When this depth was 
reached it was decided to mine out 
further soft material from a gallery 
in the base concrete of the dam since 
it was essential that concreting be 
started early in 1937 to prevent 
further slides as well as to insure 
finishing the concreting during the 
1938 season. Tilt-meters were used 
at strategic points to give warning of 
any movements. 


The areas exposed under the dam 
indicated a reasonably sound rock. 
The last was taken out without blast- 
ing by barring and wedging. Bcrings 
showed the same material persisted 
for 50 ft. down. The excavation of 
the seams and material adjacent to 
them covered about 30 per cent of 
the base area below El. 6,100. 


Galleries 


The galleries were located with in- 
verts at El. 6,085 paralleling the two 
seams and offset from them so that 
the adits would permit the inclined 
shafts to line up with the top of the 
exposed seams. Where the black and 
red seams cross, the black seam ap- 
pears to pinch out and it is at this 
point that the galleries intersect. 

The adits were spaced on 25-ft. 
centers and the galleries were en- 
larged overhead at these points by 
2 ft. to make space for the air hoists. 
Buckets of 5-cu.ft. capacity operating 
on inclined timber skids dump into 
10-cu.ft. dump cars running on a 
2-ft. gage track to a skip hoist located 
in a shaft over the black seam just 
outside the downstream toe of the 
dam. It was desired to keep the gal- 
leries as small as possible, the size 
finally being determined by the equip- 
ment. The gallery cross section is 6 
ft. wide and 8 ft. high. The adits 
were 74 ft. wide providing 54 ft. for 
the skids and 2 ft. for a ladder and 
manway. The height, at right angles 
to the slope, was 5 ft. 
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Secti Through Shaf: 
Showing Piping areet System 


F ig. 3. Grouting pipe system for the red 


black seam. 


The mining procedure in the red 
seam was to sink shafts in alternate 
adits 30 to 40 ft. under the base of 
the dam. It was found that at such 
depths the seam had pinched to a 
thickness of 3 to 4 ft. and it was con- 
sidered unnecessary to remove the 
gouge material deeper. The dip of 
the foot wall was on a flatter slope 
than the hanging wall. This accounted 
for the narrowing of the seam. 

The second step was drifting from 
the bottom of the shaft along the 
seam half way to the adjoining shaft 
and backfilling this area with con- 
crete. The height of each drift was 
approximately 8 ft. Concrete was 
placed only to such a height that the 
overhanging seam material could be 
stoped onto the concrete below as 
the miners moved up to the drifts 
above on the following day. Timber 
sets 8x8 in. spaced on 5-ft. centers 
were placed while sinking the shafts 
and occasional stulls were set in the 
drifts depending on the character of 
the hanging wall. Only such lagging 
was used as was necessary to protect 
the workmen from falling rocks. The 
lagging was removed as the concrete 
backfill was placed but the majority 
of the timber sets were left embedded 
in the concrete. 

No explosives were allowed or 
found necessary as only such ma- 
terial was removed as could be 
excavated by paving breakers, picks, 
and shovels. Practically all tools and 
equipment were air operated, such as 
paving breakers, sump pumps and 
hoists. 

Concrete was delivered by cable- 
way from the mixing plant to a 4-yd. 
hopper located above the muck hop- 


"Sh ge 
Schematic A | 
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sean. A similar system was used for the 


per. The same cars used in bringing 
out muck delivered concrete down 
the shaft to the gallery level. At the 
adits the cars dumped into “elephant 
trunks” chuting the concrete into 
place where it was vibrated. 

The mining procedure in the black 
seam was altered from that used in 
the red seam. Due to the steeper dip, 
crumbly material, and _ excessive 
water, it was necessary after the 
shafts were sunk to move back up 
under the concrete in the dam and 
drift along the seam half way to the 
next shaft and place the concrete in 
these drifts by bulkheading at the 
sides of the shaft. The next step was 
to move a platform down the shaft 
about 8 ft. and again drift in under 
the last placed concrete. This plan 
worked exceedingly well in the 5-ft. 
black seam and allowed the removal 
of practically all timber as the shaft 
was later filled with concrete. 

For localities where it was im- 
possible to use elephant trunks, a 
specially designed gun was used to 
blow the concrete into place. 

The draining and unwatering of 
the seams was simplified by the sink- 
ing of the deepest black seam adit 
in advance of most of the excavation. 
Electric pumps in this sump held the 
water table to a point where practi- 
cally all work -was accomplished in a 
semi-dry state. 

It was found in sinking the black 
seam shafts that the seam was offset 
about 20 ft. at the foot wall of the 
red seam so all disintegrated material 
was removed to the 50-deg. sloping 
foot wall of the red seam resulting 
in a triangular block of concrete 
backfill about 10 ft. deep at the axis 
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of the dam and 87 ft. deep at the 
downstream toe. 

To provide a suitable cut off in the 
red seam under both abutments the 
red seam gallery was extended in 
10-ft. sections by mining methods, 
setting 7-ft. diameter forms with the 
back end bulkheaded, and pumping 
in the concrete through 8-in. dia. 
pipe set in the arch forms. This con- 
crete was vibrated until the work- 
men had to get out of the forms so 
the arch could be blown. By the above 
procedure the circular tunnels were 
advanced 80 ft. under the left abut- 
ment and 50 ft. under the right abut- 
ment. These tunnels were ring-drilled 
at 10-ft. centers with three holes each 
in the hanging wall and three in the 
foot wall and then grouted. 

Grouting systems were installed on 
the hanging wall of both red and 
black seams previous to backfilling 
with concrete. These grouting sys- 
tems have just been filled success- 
fully with a grout of 1.0 water cement 
ratio. A total of 4,000 sacks of cement 
were pumped into the lines with pres- 
sures varying from 150 to 250 
pounds per sq. in. 

By the employment of competent 
foremen and experienced miners and 
timbermen approximately 3,500 cu. 
yd. of seam material was removed 
and concrete backfill placed without 
a single mishap causing injury or 
loss of time. This work starting in 
July was carried on continuously for 
five months, three shifts a day, with 
an average of 14 men to a shift. Con- 
crete placing on the dam was com- 
pleted in November, the parapets 
being finished six weeks previous to 
the last placement of concrete in the 
foundation. 

In March, 1939, with water storage 
in the reservoir 125 ft. deep above 
the galleries, the flow through the 
gallery drain holes drilled subse- 
quent to grouting is only 5 gal. per 
min. . 

The Kendrick project is being built 
by the U. S. Bureau of Reclamation 
of which John C. Page is commis- 
sioner, R. F. Walter, chief engineer 
and J. L. Savage, chief designing 
engineer. On the project are H. W. 
Bashore, construction engineer, I. J. 
Matthews, office engineer and J. H. 
Warner, resident engineer in charge 
of Seminoe Dam. Morrison-Utah- 
Winston-Lawler are the contractors 
for the Seminoe Dam with Winston 
Brothers Co. as the directing agency 
at the dam. 
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FIG. I. LONG PARABOLIC CURVES TYPIFY “GRADE LOCATION”. 





Abney Level in Road Surveys 


Stuart D. Lone 
Civil Engineer, Grand Rapids, Mich. 


Abney level highway location method, developed by 


U.S. Forest Service, proves fast and inexpensive on private 


roads 


I THE BUILDING of private roads 
to facilitate travel to construction 
jobs, hand level locations make an im- 
portant bid to lower costs and give 
quick surveys. Especially is this true 
in rough mountainous country where 
roads are used only during the con- 
struction period and subsequently 
abandoned. 

During the past ten years the 
United States Forest Service has used 
for its truck trails a type of location 
survey which is essentially a hand 
level method. Its practicability has 
been shown and its position as the 
fastest and most inexpensive type of 
survey is well established. Hand levels 
have been used in road work more or 
less for years. The idea in this method 
is not new; merely an expansion of 
an old one. 


Abney level 


The first step in the development is 
to replace the straight hand level with 


an Abney level. This instrument is 
fundamentally a hand level with the 
level tube mounted on a movable arm 
which may be set on a scale grad- 
uated in per cent of grade. The level 
bubble moves in a plane perpendicu- 
lar to the horizontal and parallel to 
the line of sight. The markings of the 
graduated scale indicate the vertical 
angle of the line of sight in per cent 
of grade. 

Where it is desired to gain eleva- 
tion, as on a road from a river bottom 
to a plateau, the best-designed road 
will be one of constant grade. With 
the Abney level it is possible to run 
a grade line out on the ground (with 
neither cut nor fill at the station) by 
setting the scale at the given grade 
and producing that grade by reading 
the personal H.I. at each station. This 
is the most important feature of the 
method, for it is at once seen that the 
distance from the instrument to the 
station is of no prime importance in 
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determining the grade at that station. 
This feature is desired when location 
work runs in heavy brush country 
where sight distances vary with each 
reading. 


Grade location 


To utilize this grade point instead 
of the centerline point, a rather good 
plan has been worked out by the 
United States Forest Service. In sub- 
stance it is as follows: It will be as- 
sumed that a grade contour line (the 
writer's term for an imaginary line 
which follows plus or minus grade 
along the existing earth surface) has 
been staked out on the ground at 
50-ft. stations. The stake now set is 
on the grade of the section and not 
on the centerline. Referring to Fig. 2, 
we see the balanced section, so-called 
from the fact that all of the cut in the 
section is required to make the fill in 
the section. The stake set when run- 
ning a grade location is at G in the 
sketch and, it will be noted, is some 
distance from the centerline of the 
section. This distance varies with the 
slope of the section and approaches 
the left hand edge of the section as 
the slope approaches the natural angle 
of repose of the material. 

Now if the cut bank has a back 
slope of 4:1 (decomposed granite and 
stable materials), and the fill has a 
slope of 14:1, and the cross section 
angle S is known, it is possible to set 
up equations for the end areas of cut 
and fill as follows: 

(w — a)? 


and A’ = —— 


A= 2 cot S—3 





a 
2 cot S—1 


These formulas may be solved for 
various values of S by approximating 
a value for a; and if A is equated to 
A’ (balanced section, cut equals the 
fill) then V is found to equal 1,852A 
for 50-ft. sections. And the distance 
from the grade stake up the slope to 
the cut stake is x = 2A/a sin S. 

Therefore with tables computed for 





Fig. 2. Balanced sidehill earthwork 
section which is desirable in roada lo- 
cated with the Abney level. 
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various values of road width, cut and 
fill slopes, and cross section angle it 
becomes a simple matter to locate a 
stake on the grade of the section, tape 
the distance x up the slope and locate 
the cut stake. A part of such a table 
prepared by the United States Forest 
Service is shown in Table 1. The 
cross section angle S is measured at 
the station or at a point considered 
to be the average for the station. 
This is done with an inclinometer or 
slope rule. The distance from the 
grade stake to the heel of the cut is 
given under a. A use for this will be 
shown later. The distance from the 
grade stake to the cut stake measured 
up the slope of the ground is x. Under 
V is the volume of the section in cut 
for a 50-ft. section, used only for cost 
accounts and estimates of total yard- 
age involved. With these tables the 
survey moves very rapidly. The grade 
stakes are set with the Abney level, 
and have neither cut nor fill; the 
slope stakes are set by taking the 
cross section slope angle and deter- 
mining the distance up the slope from 
the tables; and the cut on the slope 
stake is determined by rod readings 
directly from grade. It was the 
writer's experience that when cross 
section slope angles were intelligently 
taken splendid results were obtained 
in yardage balance when proper road 
width and grade were reached. 

As would be expected the road re- 
sulting from this type of location sur- 
vey is sinuous in nature since the 
grade points are located without re- 
spect to alignment. The resulting 
grade contour curves are, however, 
parabolic in nature and give good 
driving easement as may be seen 
from Figs. 1 and 3. 
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Since this grade method produces 
a sinuous road it would be expected 
that in some cases short through cuts 
and fills would materially straighten 
out a location through country cut up 
by many short ridges and draws. In 
like manner when the location ap- 
proaches a deep gulch the grade con- 
tour will produce a hairpin curve. In 
these two instances the location must 
be changed from the grade method to 
the conventional centerline method. 

To make this change from grade 
to centerline it must first be deter- 
mined at what station the location is 
to leave grade and enter upon center- 
line. Fig. 4 is a graphic representa- 
tion of a grade contour replaced by a 
centerline location giving a through 
cut and fill. The location has been 
progressing on grade from the right 
hand side and has been ended at sta- 
tion A, the point chosen as suitable 
for entering upon centerline location. 
At this station must be determined 
the centerline of the section. Referring 
to Fig. 2, it is clear that the centerline 


TABLE I— BALANCED SECTION SLOPE 
STAKES AND VOLUMES 
Width of Road 16 ft. 
Cut slope 4:1 Fill slope 1}4:1 
BALANCED EXCAVATION TABLE 
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16. 
S is the cross section slope angle in degrees 
z is the distance measured -up the slope from the 
ade stake to the cut stake ; 
V is the volume in cu. yds. per 50 foot section 
a is the width of the road bed in the solid 
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Fig. 3. A piece of road location which utilizes the balanced section. 


April 13, 1939 


Stake line on 
fl. “centerline 


[]sv A’ 
* i 


Siepeinaaebiiesteall de 
Grade contour---7 Sta.A 


Fig. 4. Diagram showing conversion 
from grade line to centerline location. 


may be established by measuring 
from G a distance equal to (a—w/2) 
with a being found in the tables. This 
is the distance y in the sketch and sta- 
tion A’ is then on the centerline of 
the section. From A’ to the point 
where the location is to return to 
grade the work is carried on in the 
conventional centerline manner. The 
station stakes are then set in line and 
elevations run with the Abney level 
set at zero per cent of grade and used 
as a hand level. At the final station 
the reverse process is done to deter- 
mine the grade point, or it may be 
done by computing the grade rod at 
that point and setting the rod until 
the grade rod is read. 

Yardage for the cut and fill section 
must of course balance. Since in most 
cases the grade is predetermined 
(ruling grade) and should not be 
changed, any discrepancy in the yard- 
age balance should be adjusted by a 
change in location rather than in a 
grade change. It was the writer’s ex- 
perience that if the centerline cuts 
exceeded the centerline fills by 14, 
the location was close enough to make 
a determination of the yardage. 
Tables for centerline cuts and fills 
may be evolved similar to those for 
balanced section and readily give vol- 
umes for 50-ft. sections when road 
width, centerline cut or fill, and cross 
section slope angle are known. Cut 
stakes are set in the conventional “cut 
and try” manner. 


Conclusion 


While present day trends are lead- 
ing to more exacting surveys in all 
fields so must the trends for lower 
classes of roads progress. Certainly 
the method used by the United States 
Forest Service has done this. With 
grades run to an accuracy of tenths 
the yardage computations are far 
from accurate enough to be used on 
anything but private road jobs. For 
speed it is unequaled. The writer has 
gone into country where only a rough 
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reconnaissance survey has been run 
to determine the practicability of 
reaching control points at ruling 
grades, made a complete Abney level 
survey, and has 1,200 ft. of road 
ready for the blade by night. The 
method eliminates all office work by 
making the few necessary yardage 
computations in the field. Profiles are 
used only for total yardage and con- 
struction conditions for office records. 
Yardage placement is always quite 
obvious in the field. 

Costs of such surveys as prepared 
by C. L. Young, chief surveyor of 
Region Five, United States Forest 
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Service, show some interesting de- 
tails. 


Easy country, slopes under 30 


ica ae hee eiatceee. See perm, 
Average heavy timber 150 per mi. 
Dense brush and heavy slopes.. 275 per mi. 

These costs cover all of the locators’ 
time on the job including loss of 
time due to bad weather, traversing 
the completed road and preparing 
maps and records. 

This material first appeared in a 
thesis for graduate degree, Michigan 
State College, 1937. Tables are for 
sale by the Superintendent of Docu- 
ments, Washington, D. C. 


Unfair Prices For Extra Work 


Contents in Brief—An engineer- 
contractor with twenty-five years’ 
experience in building and heavy 
construction finds that engineers 
commonly penalize the contractor 
in specifying prices for extra work, 
As in the previous article, ENR 
March 16, p. 53, the author remains 
anonymous. 


I" HANDLING extra work on build- 
ings, the general conditions of the 
American Institute of Architects 
specify three methods of payment: 
lump sum, unit price, and cost and 
percentage or cost and fixed fee. 
There is no attempt to set up unrea- 
sonable compensation for extra work 
as is done by many engineers. Quot- 
ing from a recent specification: 


If no unit prices or lump sum prices are 
agreed upon, the contractor shall be paid 
the net cost of materials and labor and 
workmen’s compensation insurance plus 10 
per cent plus such rental for equipment 
and plant as may be required and approved, 
which 10 per cent shall be compensation 
for all other items of profit and expense 
and cost, including overhead, superin- 
tendent, insurance, materials used in tem- 
porary structures, allowances made by the 
contractor to subcontractors, bond premium 
and the use of tools. 


If the engineer intended that the 
contractor should do extra work at 
a reasonable profit, he certainly made 
a mistake in writing this paragraph. 
The contractor is supposed to be 
qualified and experienced and well 
financed. His general-office overhead 


even in good years will not be much 
less than 5 per cent. His field-office 
cost prorated over the cost of labor 
and materials for any job will run in 
the neighborhood of 5 per cent. The 
cost of tools will be 2 to 3 per cent 
of labor and often up to 5 per 
cent. Public liability and property 
damage insurance will run to 14 to 2 
per cent of the payroll, social secu- 
rity taxes to 4 per cent of the payroll 
and bond premium to 14 per cent of 
the amount received for the extra 
work, 

Let us use an example and see how 
the contractor fares under this ar- 
rangement. Let us assume his extra 
work amounts to $500 split half la- 
bor and half material: Material $250, 
labor $250; workmen’s compensation 
insurance, say 8 per cent of labor, 
$20; public liability and property 
insurance 14 per cent of labor, $3.75; 
social security taxes 4 per cent of 
labor, $10; tools 2 per cent of labor, 
$4; office at works 5 per cent of $500, 
$25; bond 14 per cent of the amount 
of the extra (in this case $572), 
$8.58, and total, $571.33. The amount 
received leaves a margin of 67c for 
general overhead, use of capital, 
profit and sometimes a year’s guar- 
antee thrown in for good measure. 

Assume now the job was mostly 
labor, say digging a trench with 
sheeting required. Labor cost is say 
$500, workmen’s compensation in- 
surance $40 and total payment $594. 
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The contractor has received a “profit” 
of $54. Public-liability and property- 
damage insurance cost him $7.50, 
social security taxes $20, tools $10, 
office at works $25, and bond $8.91, 
total $61.41. In addition he has had 
to contribute the use of several thou- 
sand feet of lumber for sheeting for 
which he got nothing. 

If engineers desire to do business 
with responsible contractors, they 
minimize the possibility by such pro- 
visions of payment. They are unfair 
to the industry which does their work. 
They are drawing a harder bargain 
than a fair-minded owner would ever 
ask. 

To be constructive, it might be 
well to suggest a paragraph to re- 
place the one given above. It would 
read something like the following: 


If no lump sum or unit prices are agreed 
upon, the contractor shall be paid for the 
work on the basis of cost plus 15 per cent 
for extra items under $1,000 and cost plus 
10 per cent for extra items over $1,000 
each. Cost shall include a reasonable allow- 
ance for use of tools, rental of equipment 
and use of temporary materials and the 
cost of bond and insurance, and of all 
taxes paid on the amount of the payroll, 
on the materials or on the gross revenue of 
business. The cost of the work shall include 
the payments made to subcontractors, when 
permission has been given to sublet any 
portion of the work, and a fair share of the 
cost of supervisory and clerical employees 
at the job office. 


It has often happened that where 
extra work is to be paid for at cost 
of net labor and material and com- 
pensation insurance plus 10 per cent, 
such extra work consisted of plaster- 
ing, plumbing or electrical work 
which had been sublet by the general 
contractor. The general contractor 
only sublets such work because in 
the long run the subcontractor can 
do the work cheaper than he could. 
He is glad to pay 10 per cent over- 
head plus 10 per cent profit or more 
rather than increase his own over- 
head a like or greater amount by en- 
larging his organization and buying 
the necessary equipment to handle 
those branches. Still he cannot sublet 
items of extra work even at the price 
the engineer has set up as total pay- 
ment. He is forced either to sublet the 
work at a loss to himself or to hire 
men and start business in a special- 
ized line against his will. Such a re- 
sult is not desirable unless engineers 
wish definitely to reform the whole 
industry and to eliminate subcontrac- 
tors entirely from the work which 
they design. Some thought should be 
taken before making such a change. 








‘ENGINEERING NEWS-RECORD: 


April 13, 1939 


Grouted Ballast Slabs for Track Support 


Contents in Brief—Pennsylvania R. R. makes a trial installation of 
cement-grouted slabs as a support for heavily traveled track in a section 
where soft ground makes constant surfacing necessary. Two methods of 
construction studied to develop most economical system. 


WO TEST SECTIONS of sub-ballast 

slab built by the cement-grout- 
ing method used in highway and 
street pavement construction were 
laid last fall by the Pennsylvania 
R.R. in cooperation with the Port- 
land Cement Association. Before 
winter set in, more than 800 ft. of 
slab 10 ft. wide and 12 in. thick had 
been laid under soft track adjacent 
to Bedford Yards, about 9 miles 
southeast of Cleveland. Traffic over 
this section of the main track is 
heavy, including both ore and coal 
shipments, high-speed freight and 
numerous passenger trains, some op- 
erating at speeds around 70 m.p.h. 
The underlying material is a blue 
clay which is in a saturated condi- 
tion most of the time due to high 
groundwater. Correction of the line 
and surface heretofore was required 
about twice a week and lifts of about 
2 in. in the track have had to be 
made at frequent intervals. 

The possibilities of supporting 
track on concrete slabs where ground 
conditions are bad have been studied 
by railroads for a number of years, 
but the apparent high cost has pre- 
vented many test installations. Last 
year the Missouri Pacific completed 
a test installation of about a mile of 
precast concrete slab (ENR, July 
28, 1938, p. 105); the present work 
on the Pennsylvania R.R. introduces 
a new type for study. 

For the first 600-ft. section of the 
slab built by the Pennsylvania, traf- 
fic was diverted to an adjoining 
track, the rail and ties and ballast 
were removed, and the underlying 
clay was dug out to a depth of about 
2 ft. below the bottom of the ties, no 
effort being made to grade the bot- 
tom accurately. Side forms 12 in. 
deep were set as the work progressed 
and stone for the slab was unloaded 
from gondolas on an adjoining track. 


The stone was standard crushed bal- 
last ranging in size from 1} to 24 
in. Laborers spread it to a l-in. 
crown at the center of the track and 
two men using a 12x12-in. oak 
tamper compacted it ready for 
grouting. 

The mixer train operated on two 
parallel tracks adjoining the work- 
ing point. On the first track were 
four sand cars, two on either side of 
a flat car holding the two mixers. 
With these five cars was an air- 
compressor car and two locomotive 
cranes. On the parallel tracks were 
two box cars containing cement so 
secured to the mixer car that the 
entire set-up could be moved along 
by the locomotive crane as grouting 
progressed. 


Fig. 1. Placing and spreading crushe 
stone for the grouted track slab. 


Grout was mixed in two 10-S 
mixers so set that their discharge 
spouts emptied into a central tank of 
38 cu.ft. capacity containing an air- 
operated paddle agitator which kept 
the grout thoroughly mixed. From 
this hopper tank grout was fed by 
gravity through 50 ft. of 24-in. fire 
hose to the working point. All equip- 
ment for the work was taken from 
regular equipment in use on the 
railroad. 

The consistency of the grout, as 
measured by a flow cone, was main- 
tained at 21 sec. The mix required 
to produce this consistency was three 
sacks of cement, 600 lb. of damp 
sand containing 5 per cent of surface 
moisture by weight, or 34 gal. of 
free water, and 21 gal. of added 
water. This produced a water-cement 
ratio of 8.2 gal. per sack of cement. 
Each sack produced about 8 cu.ft. of 
grout. 

Beginning at the high end of the 
work, grout was distributed by one 
man at the nozzle of the hose and 
two men with warehouse brooms 
brushing excess grout ahead or into 
voids. Grouting progressed at the 
rate of about 1.1 ft. per min. Obser- 
vations made through holes dug 
down through the rock ahead of the 
grouting indicated that the grout ran 
forward along the subgrade about 
4 ft. ahead of the hose. 

The grouted stone was given a 
second compacting with the oak 
tamper, but no effort was made to 
produce a finished surface as the 
roughness of the projecting stone 
was considered advantageous in re- 
taining ballast on the slab. 

The grouting crew consisted of 16 
laborers and a foreman from an 
extra gang, 7 men and a foreman 
from a bridge and building gang, 
and one compressor operator. 

The work was carried on in 
November. On the first day the track 
connections to vacate the test sec- 
tions were made and the track was 
removed. On the second day rain 


q_ followed by snow delayed the work 


but excavation was started, using 





April 13, 1939 


‘ENGINEERING NEWS-RECORD: 


Fig. 2. Grout was mixed in twin mixers mounted on a flat car and was supplied to 


the work by gravity through 214-in. fire hose. 


four crawler cranes with }-yd. buckets 
mounted on gondolas to dig out the 
old ballast and load it into empty 
gondolas. Due both to bad weather 
and hard digging in the tough mix- 
ture of ballast and clay the work took 
21 work-train hours spread over three 
days instead of one day of two 8-hr. 
shifts, as planned. Unloading and 
placing the stone took 64 hr. on the 
second day. Grouting started on the 
morning of the fifth day and required 
10 hr. 

Replacing the track started on the 
third day after grouting. Ties were 
placed directly on the slab and the 
rail which had been disconnected 
and drawn back in a single length 
at each side, was moved into place 
again and connected. Clean ballast 
was then spread over the track and 
the track jacked up for a 12-in. lift 
and surfaced. Ten days after the slab 
had been grouted the track was put 
in service for limited speeds but all 
slow orders were removed within a 
few days. 

For the second operation the wor': 
was planned to be carried out with- 
out taking the track out of service, 


sections of track about two rail 
lengths long being rebuilt in a 7-hour 
period during which traffic was 
routed over other tracks. The excava- 
tion was done with steam cranes op- 
erating on an adjoining yard track. 

Here again, the nature of the ma- 
terial made the digging so slow that 
the projected 7-hr. period was over- 
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run the first day. This difficulty was 
overcome on the second and third 
sections by dynamiting the top crust 
of the old ballast. 

As soon as men could work in the 
excavated area, the subgrade was 
leveled and forms were set. Two clam- 
shells operating from an adjoining 
yard track dropped the stone for the 
slab from a considerable height onto 
the subgrade. This stone was spread 
to a l-in. crown but was not tamped 
as in the earlier work. 

Grouting methods were identical 
except that the consistency of the 
grout was increased to produce a 
flow of from 23 to 24 sec. This 
proved to be more satisfactory and 
it is planned to use this consistency 
for future work. 

As soon as from 10 to 12 ft. of 
stone had been grouted, ballast was 
dropped on top of it and leveled off 
to a thickness of 12 in. Track was 
replaced as soon as all the ballast 
had been spread and was put back 
into service in about seven hours 
after the start of work. Three sec- 
tions were rebuilt in this way before 
bad weather made it necessary to 
shut down the work for the winter. 

In construction of the second sec- 
tion of the slab, surface water from 
rain on the previous day stood in 
pools on the subgrade and as grout- . 
ing proceeded, accumulated against 
the bulkhead at the lower end. 
Though a pump was used the time 
limit on operations made it necessary 
to grout into stone filled with water 
to the top of the forms. When the 
end of the slab was uncovered days 
later, as shown in Fig. 3, no sign of 
ill effect was found. 


F ig. 3. End of a section of track supported on a grouted slab. Trains operated 
over this slab within two hours after the grout had been placed. 
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Structural Adobe 


L. T. Evans 
Structural Engineer, Long Beach, Calif. 


Research indicates modern machine-made product has 
qualities, including uniformity, that make it an engineer- 


ing material 
ees there has been a revival 


of interest in the use of adobe 
in the southwestern part of the 
United States. Although adobe struc- 
tures have been used in this region 
for many years, such improvement 
has been made in the process of 
manufacturing the blocks that the 
structural adobe of today is a build- 
ing material that may be designed 
with reasonable accuracy. There is 
little in common between the modern 
waterproof blocks made by machine 
and the early blocks made by hand of 
mud and straw. 

Since the Southern California 
earthquake of March, 1933, the writer 
has built a laboratory for the sole 
purpose of privately investigating the 
true behavior of structural materials. 
The experiments are covering the 
questions of actual stress distribution 
in materials and also the effect of the 
shape of the finished structure. One 
of the materials investigated was a 


F ig. 1. Typical stress distribution across 
a rectangular section of adobe. 


F ig. 2. Typical stress-strain curve for 
square adobe section. 


high grade machine-made _ struc- 
tural adobe that exhibited good uni- 
formity and consistent structural 
properties. 

The series of adobe tests were di- 
vided into three main parts. The first 
portion of the tests was made upon 
beams, struts and columns of mate- 
rial 28 days old. The columns were 
taken of various lengths so as to 
study the effect of “long columns.” 
Specimens were tested in pure com- 
pression, in compression combined 
with moment, in pure tension and in 
tension combined with moment and 
in shear. Some pieces were tested by 
a continuous application of the load, 
most of the remainder were tested by 
allowing a constant time interval be- 
tween increments of load, and a few 
were loaded to approximately half of 
their ultimate capacity, the load then 
held constant, and _ time-distortion 
readings taken. 

The second and third portions of 
the tests will be made when the ma- 
terial is two years old. Part of this 
future work will be made upon iden- 
tical pieces as used for the first part 
so as to study the effect of age, while 
the remaining part of the future tests 
will cover the effect of stress concen- 
trations caused by holes in models of 


April 13, 1939 


walls, etc. These holes represent vari- 
oz3 combinations of windows and 
doors in walls of buildings that are 
stressed by earthquake forces. 

The results of the tests already 
made may be briefly summarized as 
follows: 


1. The structural adobe was a semi-plastic 
material. 

2. Average ultimate unit stresses were: 

(a) Compression: 500 lb. per sq.in. 
(b) Tension: 60 lb. per sq.in. 
(c) Shear: 60 Ib. per sq.in. 

3. Stress distribution across a rectangu- 
lar section was not linear, but followed a 
curve somewhat as shown in Fig. 1. 

4. The modulus of elasticity of the ma- 
terial in tension differed from that of the 
material in compression, and each was a 
function of the unit stress. Fig. 2 shows a 
typcial stress-strain curve for a prism of 
square cross section. 

5. Tests for Poisson’s ratio were not uni- 
form, but the average value obtained was 
approximately 0.4. This value will be re- 
investigated as it does not agree with the 
other data found. 


Using the results of the direct load 
tests, charts were computed and 
constructed showing the effective 
modulus of elasticity for a particular 
section. The charts also give the unit 
stresses for given values of moment 
and direct load. The results from the 
charts were then checked by data ob- 
tained from the tests of specimens 
subjected to direct compression and 
lateral bending moment. In as much 
as most applications of adobe will re- 
quire information as to its action 
under compression and moment, the 
chart given will be found useful for 
investigating small residential struc- 
tures. 

The following numerical example 
will illustrate the use of the chart for 
a section of width 5, 12 in., depth d, 
18 in. deep subjected to a compres- 
sive force N of 400 lb. and a bending 
moment M of 4,000 in Ib. 

M E 10 
E = — = 10 in. and — = — = 0.55 
N t 18 


From the small auxiliary chart in 
the upper right hand corner of the 


: e 
main chart, the value of 7 corre: 


sponding to <= 0.55 is 0.40. En- 


tering the main chart with the value 
of < = 0.4 and moving horizontally 


to the right to the intersection with 
the curved line, thence reading down- 
ward to intersect the curved lines 
labeled “compression” and “ten- 
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Fig. 3. Design chart relating modulus 
of elasticity to unit stresses for given 
loads and moments. 


sion,” and moving again to the left to 
find the corresponding unit stress as 





a coefficient of 


bt 
N 
f (compression) = 4.75 < — 


4.75 X 





= 8.8 lb. per sq. in. 
2x18 


Jf (tension) = 1.25 X — = 
bt 


25 X 





= 2.3 lb. per sq. in. 
12x18 

The unit stresses covered by the 
chart will be found sufficient for 
practically all cases encountered. It 
may be seen, however, that the unit 
stress in tension is very small with 
respect to the compressive unit stress. 
This is fortunate as it is in keeping 
with the~ respective ultimate unit 
stresses. If we were to assume a fac- 
tor of safety of, say 15, so as to pro- 
vide for some carelessness in the 
construction of the adobe building, 
we still have an allowable working 
stress of about 33 lb. per sq. in. in 
compression and about 4 Ib. per sq. 
in. in shear or tension. From study 
of structures, it has been found that 
these allowable unit stresses are never 
exceeded for 0.1 g computations, ex- 
cept for unusual conditions. 

It is also significant that measured 
deflections on cantilever and simply- 
supported beams checked very close- 
ly with computed values when the 
“effective” modulus of elasticity was 
used. Because of this, the writer feels 
that structural adobe can be designed 
to withstand seismic loads. 
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Puttingal5-mi.Flume Underground 
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After 30 years of service a timber flume supplying a 


water-power plant on the Stanislaus River is being replaced 


by an 11-mile tunnel 


N THE SOUTH FORK of the 

Stanislaus River in California 
a timber flume 9x61 ft. in section 
has been in use for some 30 years 
serving a water-power plant of the 
Pacific Gas & Electric Co. As the 
flume has aged, maintenance require- 
ments have increased until recently 
1,500,000 ft. b.m. of lumber has been 
required annually to keep it in re- 
pair. It was therefore decided that 
the flume should be replaced by a 
tunnel. The carrying charge on the 
tunnel, whose total cost is estimated 
at $1,800,000, is expected to be less 
than flume maintenance. In addition 
there will be the advantage of avoid- 
ing interruptions to power genera- 
tion that have occurred frequently in 
wet-weather periods when landslides 
took out sections of the flume. Tangi- 
ble savings resultant from “putting 
the flume underground” are esti- 
mated at $33,000 per annum. 


Stage construction for tunnel 


The tunnel, which is only 11 mi. 
in length as compared to the 15.5- 
mi. flume route, is being constructed 
in successive steps or sections begin- 
ning at the lower end. Three separate 
portions of the tunnel, 3.3, 3.7 and 
4 mi. long respectively, will be com- 
pleted successively and each will be 
put in service as soon as finished. 
The first section was finished early in 
1938 and has been in service since 
that time. 

Work started late in 1936 and the 
entire tunnel project is to be com- 


\stanislavs Power house 





Fig. 1. For 15 mi. this flume skirts the 
Stanislaus canyon. Note track laid on the 
flurae. 


pleted by 1940. The successive-stage 
plan of construction permits the use 
of a relatively small construction 
force which moves from camp to 
camp as work progresses. The camp 
buildings are sectional structures 
moved to successive locations as re- 
quired. The tunnel will be unlined 
because the required capacity of 390 
sec.-ft. will be passed easily by an 





Scale of Miles 


Fig. 2. Relative location of flume and tunnel between two Stanislaus River water- 


power plants in California. 
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unlined 914x10 2/3-ft. section, the 
minimum size that permits the use of 
standard construction equipment with- 
out change. 

Thus far the tunnel, which follows 
the slope of the canyon wall rather 
closely, has been in solid granite 
and grano-diorite which requires no 
timbering. The location was selected 
with a view to short adits at locations 
convenient for camp construction 
and where buildings could be placed 
close to the flume. No roads have 
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been built into this region and be- 
cause a light railroad is maintained 
on top of the flume it was not felt 
necessary to build construction roads 
to the several camps. 

The work has been done under the 
general direction of O. W. Peterson, 
engineer of general constructions; 
Hector Keesling is assistant engineer. 
At the headquarters camp J. E. 
Cooney is in charge of construction 
and Harry F. Scott is tunnel super- 
intendent. 


Light Narrow-Gage Railway 


Serves Big Construction Job 


Light track laid on a wood flume shows long service and 
low maintenance despite sharp curvature and continuous 


tension in the rails 


A of 36-in. gage was laid 
on top of the timber flume de- 
scribed in the preceding article when 
that flume was built 30 years ago. 
When the track was laid the inten- 
tion was to use it for hand cars only, 
but about 5 years later need for mov- 
ing a considerable tonnage of mate- 
rials arose and small locomotives 
began to be used for hauling freight 
over the line. Recently the line was 
required to handle 7,600 tons of 
equipment needed in driving an 11- 
mi. tunnel to replace the flume. At 
the same time some 2,800 tons of ma- 
terial have had to be moved annually 
over the railroad for use in repairs 


and renewals of the flume itself. 
The railroad is extremely tortuous, 
numerous curves have radii as short 
as 40 ft. and one has a 28-ft. radius. 
In its length of 15.5 mi. there is a 
total of 18,000 deg. of curvature. 
Despite this there has been a very 
small amount of rail renewal, and 
derailments have been rare. The suc- 
cessful operating record is ascribed 
in part to the careful design of the 
cast-steel wheels used on the rolling 
stock. These wheels are 18 in. in 
diameter at gage, have a 414-in. 
width of tread and a 11/-in. flange 
height. The tread tapers 1% in. in its 
width which gives a tendency to pull 


Locomotives assembled on the job haul trains over a 36-in. track using 12-b. rails. 
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the weight away from the flanges on 
the outside of curves. Much of the 
wear and all “squealing” of wheels 
resultant from the grinding on the 
sharp curves has been eliminated by 
a constant drip of water from the 
locomotives to wheel treads, thus 
keeping the rail head well moistened 
while wheels are passing over it. 

The ordinary trainload for a 3-car 
train is 6 tons: normal operating 
speed is 6 m.p.h. The maximum con- 
centrated load is limited to 4 tons 
and the weights of single pieces of 
construction equipment have been 
kept down to this figure. For this 
maximum load a special rig combin- 
ing two flat cars is used: it includes 
a bolster in the center of each car so 
that the weight is distributed over 4 
axles in a length of 34 ft. Because of 
the very slight grade in the flume 
(about 0.001 per cent) the tractive 
effort required has not been great. 

The largest item of track mainten- 
ance has been the replacement of the 
2x12-in. planks to which the rails 
are spiked. In eight months of 1938, 
6,944 lin.ft. of these planks were re- 
newed. 

A curious phenomenon observed 
on this track is the constant lengthen- 
ing of flume and railroad resulting 
from centrifugal force of the water 
pushing the flume outward on curves. 


TYPICAL MOTOR UNITS FOR 
RAILRO. 


This movement puts tension in the 
rails which eventually breaks splice 
plates, pulls the ends of the rails 
apart and makes it necessary to fill 
in the gaps with short pieces of rail. 
In a 2,300-ft. track length on which 
careful record was kept, 15 of these 
inserts have been used with a com- 
bined length of 36 in. If this is taken 
as representative, the total length of 
the flume now would be found to be 
about 100 ft. longer than when it 
was constructed. 

Operation of the flume has been 
under the general direction of O. W. 
Peterson, engineer of general con- 
struction, Pacific Gas & Electric Co.; 
J. E. Cooney is superintendent on the 
Stanislaus project, which includes 
the flume railroad. 





= a aaa 


FE ic ok Oe 





April 13, 1939 


*ENGINEERING NEWS-RECORD: 








Selling Water to the Public 


i 


How a water company keeps satisfactory relations 
with its customers through an educational program fol- 
lowed by maintenance of a quality product and service 


I" ITS CAMPAIGN to inform its cus- 
tomers of the pertinent facts con- 
cerning its system and product, the 
Indianapolis Water Co. uses all of the 
modern types of publicity available 
to any other commercial enterprise. 
Newspaper advertising, outdoor ad- 
vertising boards, entrance signs that 
bid a welcome to visitors at the water 
treatment plant and principal pump- 
ing stations, pamphlets, folders, cal- 
endars, blotters and other forms of 
printed material delivered by meter 
readers and motion pictures in both 
natural color and in black-and-white 
are some of the publicity avenues by 
which the company endeavors to 
reach its customers day by day. 

The movies, one entitled “Behind 
the Water Front,” and the other en- 
titled “Water Colors,” have been 
shown about 450 times. A shorter 
film “Water at Home and Abroad” 
is in the nature of a travelogue. 

Exhibits of various kinds also are 
included in the material used for 
publicity purposes. Relief maps of 
the watershed area, model homes with 
water pipes and plumbing clearly 
shown and an electric map of the 
underground distribution system are 
displayed around the city and in the 
lobby of the company’s office from 
time to time. 

“What John Told Mary’s Neigh- 
bors” a chatty 16-p. 44x64-in. book- 
let, recounts a newlywed’s con- 
versation to a group of neighbors 
about the source, distribution system, 
water treatment and other facts about 
the city’s water supply. Homely ex- 
amples of chemical reactions abound. 

“Paint Your Lawn Green” is a 
compendium of expert advice on how 
best to water a lawn, what it costs, 
weed control, fertilizers, lawn seed, 
trees, and finally a quotation from a 
survey made by the University of 
Illinois on the wholesome effect of 
good lawns and landscaping on sales 
of homes. 

Another leaflet gives the results of 


a residential occupancy survey, not 
including apartments, made by the 
company through its meter readers. 
This leaflet is eagerly sought by real 
estate and rental agencies and is 
given wide publicity by local news- 
papers. 

Blotters are used frequently. One 
of the most popular shows in graphic 





form the cost of leaks and boldly 
says “Satisfied customers are worth 
more to us than revenue secured from 
water uselessly passing through our 
meters.” In fact, the message of 
“Don’t Ignore Leaks” appears fre- 
quently in the company’s printed 
material. 

“Water Service” is a beautiful 
48-p., 6x9-in. illustrated brochure on 
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coated paper with blue cover pages. 
It includes such topics as the develop- 
ment of public water supplies in 
the United States, progress in In- 
dianapolis, sources, water treatment 
and filtration processes, pressure and 
pumping, distribution, fire protec- 
tion, uses of water, rates and revenue 
and water as an essential commodity 
to the domestic and industrial life of 
the city. It ends by saying, “Water 
may come from the heavens, but it 
travels a long road from there to 
your faucet and many hands contrib- 
ute to your service in furnishing you 
with fresh, clear and safe water.” An 
interesting sidelight on this booklet 
is its popularity as a civics textbook 
for pupils in the higher grades. 

Publicity and advertising, says the 
company’s manager, is but one step 
in the public relations program. Sev- 
eral years ago the company deliber- 
ately did away with its so-called 
public relations department. It works 
on the theory that every employee 
has his public relations function in 
carrying through on his everyday 
duties and spreads that doctrine 
throughout the organization. Satis- 
factory relations with customers de- 
pend basically on the quality of the 
product and the service which is ren- 
dered to the customer by every man 
in the organization. To keep every 
individual employed by the company 
alive to the need of maintaining good 
relations with the public is not the 
least important duty of the manager 
and his aides. The company’s pub- 
licity program is designed to stimu- 
late customer appreciation of this 
service. 
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Tunnel Paved with Concrete Blocks 


Contents in Brief—Precast concrete blocks, 4 in. thick and 12 in. 
square, form a new type of tunnel pavement in the Manhattan under- 
ground approach to the George Washington Bridge in New York City, 
now being completed to accommodate the coming Worlds Fair traffic. 
The blocks are laid in fast time on a bituminous mastic cushion; joints 


are poured asphalt. 


NEW TYPE of tunnel payement 
in the form of precast con- 
crete blocks is being installed in the 
178th St. underground vehicle ap- 
proach to the George Washington 
Bridge in New York. The blocks, 
each 114 in. square and 4 in. thick, 
are laid with poured asphalt joints 
on a bituminous mastic cushion. The 
paving, being laid in the 2,350-ft. 
cut-and-cover tunnel cutting across 
the upper end of Manhattan, is part 
of The Port of New York Authority’s 
current program of extending the 
New York approach facilities, cur- 
tailed at the time the bridge was 
opened in 1931 pending increased 
traffic. Though the tunnel structure 
was built several years ago, it was 
never finished for use. Anticipated 
World’s Fair traffic this year prompt- 
ed the present plans for completion. 
Some form of removable block 
pavement in tunnels is considered 
necessary by the Port Authority be- 
cause of the possibility of excess 
wear from close tracking of heavy 
traffic. Such removable blocks permit 
local repairs and replacements to be 
made quickly and easily with mini- 
mum interruption to traffic. The au- 
thority now has three different types 
of paving in three tunnels: granite 
block in the Holland; de-aired brick 
in the Lincoln; and the new type 
concrete block at George Washington 
Bridge. 


Easily installed 


Installation. of the concrete blocks 
is simple and fast. Preliminary to 
paving operations, a monolithic con- 
crete base 4 in. thick was placed over 
the structural concrete floor of the 
tunnel, finished within a tolerance 
of }-in. deviation from a straight 
line in 10 ft. In the base are em- 
bedded 4-in. channels, covered with 


3-in. copper-steel plates, to drain off 
excessive groundwater. 

As the west portal is inaccessible 
because of other construction oper- 
ations, all material must be deliv- 
ered from the east end. The roadway, 
22 ft. wide, is being paved half the 
width at a time, the first strip start- 
ing from the west end, the second 
from the east end. 

After the base is thoroughly 
brushed and cleaned, it is given a 
sprayed prime coat of cutback as- 
phalt. Then a mastic cushion of 93 
to 96 per cent dry sand and 4 to 7 
per cent cutback asphalt (by weight) 
is placed on the base. The mastic is 
hot mixed in the tunnel by a 7-S 
concrete mixer. Most of the time the 
sand comes sufficiently hot for mix- 
ing, being produced at a-commercial 
asphalt plant, but a gasoline torch 
on the mixer provides additional 
heating of the mastic mix when 
necessary. Specifications require a 
minimum temperature of 60 deg. for 
the cushion mastic when placed. 

From the mixer the mastic is 
hauled by wheelbarrow and dumped 
in front of a rolling wooden screed 
carrying a metal cutting edge. At 
first, attempts were made to roll the 
mastic to l-in. uniform thickness, 
but the roller picked up so much 
material that a smooth surface was 
impossible to obtain. Consequently 
the screed was adjusted to spread 
the mastic 14-in. deep and the rolling 
was omitted. A light touch with a 
long-handled aluminum screed leaves 
the mastic surface in perfect condi- 
tion. 

Two men laying the blocks have 
developed a smooth technique in 
placing. They set the blocks on edge 
on the finished course, then tip them 
into place without disturbing the 
mastic. Blocks are laid in transverse 


courses with }-in. to }-in. joints all 
around; each course is staggered half 
the block width, giving a checkered 
pattern of pleasing appearance. 

Each course is started at the cen- 
ter of roadway, making the joint 
against the curb random width. In 
placing the first half of the roadway, 
half blocks are placed at the center- 
line in the alternate courses; when 
the second half is paved these are 
removed and replaced with full size 
blocks of white cement to serve as 
centerline markers. Special gore 
courses of tapered-width blocks are 
inserted at the curve within the tun- 
nel. 

When 50 ft. or so of pavement 
has been laid, 1-in. boards are placed 
longitudinally on the surface and the 
blocks are rolled with a 5-ton tan- 
dem roller. The surface is then 
checked with a 10-ft. straight edge. 
and any deviation of more than +; 
in. in this length is corrected. Re- 
moval of random blocks has shown 
that the settlement into the mastic 
cushion is never more than ? in. 

After rolling is completed, the 
boards are removed and the surface 
sprayed with a mixture of one part 
starch, twelve parts calcium chloride 
and 42 parts water to prevent the 
joint filler from adhering to the top 
surface of the blocks. The joints are 
filled with hot asphalt by hand, and 
excess bitumen on the top surface 
is removed by heated ice choppers. 

On the first stretch the joints 
around the centerline half blocks are 
filled with sand for easy removal. 


Block making 


Blocks are furnished by a commer- 
cial concrete products manufacturer. 
They are made of weight propor- 
tioned sand and trap rock aggregate 
of 1}-in. maximum size, roughly a 
1:2:3 mix, and weigh 50 Ib. each. 
Specifications require the blocks to 
show a modulus of rupture of at 
least 780 Ib. per sq.in. at 28 davs 
under simple beam third-point load- 
ing. The blocks, cast face down, are 
vibrated after pouring, and the top 
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STEPS IN PLACING NEW TYPE TUNNEL PAVEMENT 
OF PRECAST CONCRETE BLOCKS 


Fig. 1, Concrete base is sprayed with a prime coat of cut- Fig. 2. Wooden screed on rollers spreads hot mastic of sand 
back asphalt. and asphalt as cushion for blocks. 
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Fig. 3. Blocks are dropped neatly into place by tipping off Fig. 4. Newly-laid pavement is rolled with small roller over 
of last-placed course. a protection of l-in. boards. 


Fig. 5. Joints are hot-poured by hand, and excess filler is Fig. 6. The completed pavement is smooth, clean and of 
removed with heated scrapers. pleasing appearance. 
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of the mold is struck off smooth 
under pressure to form the bottom 
of the block. After stripping, the 
surface is lightly brushed to expose 
the coarse aggregate as the wearing 
surface. All blocks are steam cured 
for 18 hr. and air-cured for 28 days. 
The finished block develops a com- 
pressive strength well in excess of 
6,000 Ib. per sq.in. 
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The paving crew consists of one 
foreman, a roller operator, two block 
layers and fifteen laborers, who work 
7 hr. a day and finish 300 sq.yd. of 
paving. Exclusive of overhead, the 
paving is costing about $3.09 per 
sq.yd., divided as follows: blocks 
27¢ each or $2.43 per sq.yd. at the 
plant; sand and asphalt, 16¢; labor, 
50¢. Fred Hesse, veteran New York 
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paving contractor, is supervising the 
pavement work for Frank Mascali & 
Son, general contractor on the tunnel 
floor finish. 

For the Port of New York Author- 
ity, J. C. Evans is chief engineer, 
C. S. Gleim is engineer of construc- 
tion and Royton F. Wheadon is resi- 
dent engineer on the job, assisted 
by L. P. Tuttle and J. H. Shannon. 


Moment Coefficients for Haunched Beams 


Opp ALBERT 


Assistant Professor in Structural Engineering, Newark College of Engineering, Newark, N. J. 


Contents in Brief—For continuous beams with variable moment of 
inertia, a set of constants is developed which may be applied to the 
equations of the cantilever deflection method of design to give moment 
coefficient that correctly reflect the fact that more moment is taken at 
the supports than in the center of such haunched beams. 


ge AVoID the wasfefulness and 
inaccuracy in designing beams 
with variable moment of inertia as 
though they had a constant section, 
the writer has calculated a table of 
constants, known as “beam _inte- 
grals”, which can be applied to the 
equations of the cantilever deflection 
method to determine the moment co- 
efficients in continuous beams with 
variable moment of inertia. Such 
beams absorb more moment at the 
supports than in the center, and ad- 
vantage should be taken of this use- 
ful condition. 

The cantilever deflection method is 
based upon the various deflections of 
the free end of a member considered 
as a cantilever beam, fully restrained, 
with all the loads and influences of 
other members consider as_ loads. 
Each member is cut out of the system 
and treated separately as a cantilever 
beam, with first one end restrained 
and then the other, the degree of re- 
straining being expressed by the de- 
flection angle r and the moment M 
at the free end (Fig. la). 

The deflections of the free end of 
a fully restrained beam with vari- 
able moment of inertia are based 
upon the discovery by Mohr that the 
total deflection of the free end of a 
cantilever beam equals the statistical 
moment of the M/E/, diagram with 


reference to the free end. In the case 
of a concentrated load P at B for 
beam AB (Fig. lb), which is con- 
sidered as a cantilever fixed at A, the 
moment at a distance x from B will 
be Mz = Px and, assuming a strip dx 
wide, the statistical moment of this 
moment strip considered as a load 
with reference to B will be Px dx x, 
and this value divided by the variable 
moment of inertia 7, times the modu- 
lus of elasticity E, extended over all 
of the beam from B, with x = 0, 
to A, with x = L, will give the total 


Kedmecminionsesy i = ssqeyesion 
4 (b) Concentrated Load 
Fig. 1. 


(c) Moment 


deflection at the beam’s free end B. 
Hence 
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Fig. 2. Haunched beam in which 
moment at support B is required for a 
uniform load. Beams AB and BC are 
isolated and considered as fixed canti- 
levers. 


(d) Uniform Load 


Three-span beam with loading on middle span. In the cantilever design 


method each span is considered separately as a fully restrained horizontal cantilever 
with the deflections given from Eqs. (1), (2) and (3) for the loading conditions 


in (b), (ce) and (d). 
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BEAM INTEGRALS FOR A BEAM WITH SYMMETRICAL AND STRAIGHT HAUNCHES 
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Values are given for various 
values of m and a in.the dia- 
gram at the left. For such a 
symmetrical beam i:=2i; — in 
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It will be noted that (i) corresponds to (ga), and (3is-2i:) to (gg) in Strassner’s book 


that (i2) corresponds to (ci) and (3is-2i1) to 


(cx) in E. Suter's book Die Methode der Festpnukte, second edition, p. 727; the values (1) and (3i:-2i:) cor- 
respond also to (a) and (g) in Taylor, Thompson & Smulski, Concrete, Vol. II, p. 138 (fourth edition). 


where i; is used to represent the first 
beam integral. 

Similar consideration for a mo- 
ment M applied at B gives 
ML’. 
a 
where iz is used to represent the sec- 
ond beam integral. 

Likewise, for a uniformly distri- 
buted load of q lb. per ft., 


IA. 
d= Ser @) 


where the third beam integral is in- 
dicated as ig. 

It will be noted that the above de- 
rived formulas for the deflections are 
similar to formulas for the deflections 
of a beam with constant moment of 
inertia, and that they are identical 
with them in case the i-values equal 
unity, as they do when the beam has 
a constant moment of inertia. For 
beams with variable moment of in- 
ertia the i-values are always less than 
one and positive. 


d= (2) 


Using beam integrals 


Jn the continuous beam with equal 
spans on four haunched supports it 
is required to find the moment at 
support B for a uniformly distributed 
load. 

Each beam has the same shape 
(see Fig. 2) with m = 1 and a = }, 


so that, from the beam integral 
table 

% = 0.612, % = 0.688, and i; = 0.536 

Using the cantilever deflection 
theory, each individual beam is cut 
out and the deflections calculated 
from the above formulas. The total 
of these deflections must equal zero 
since the supports are assumed to be 
fixed. 

For beam AB (Fig. 2) consider 
end B restrained and end A free to 
move. The uniformly distributed 
load will tend to deflect this end while 
the reaction in A will tend to push 
it up. Furthermore, the angle r at 
support B corresponds to a deflection 
of rL at support A. The sum of these 
deflections must equal zero since the 
support is fixed. Therefore, if the 
formulas are used to indicate these 
deflections: 

qi’. AD 

8H * ~ 3ET 
and, with a moment equation around 
B, we get 


au aa rl = 0 (4) 


so that the value of r becomes 


on a 4s, — 34) — Mak. 


Next for beam BC (Fig. 2) the 
deflection in support C is figured. It 
will be noted that the moment acting 
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in this support will tend to bend this 
end down. Thus the total effect of 
the deflections is 
als, | Mol, 
ser * Ser * 
As the beam is symmetrical, Mc = 
Ms, and 


CL’ . 
rL — REI i= 0 (6) 


C = qL/2 

These values substituted in Eq. 
(6) give 

_ Mal. qi 


+ a” Se 


Combining Eq. (5) and (7) gives 
the moment at support B to be 


_ gl? 4 — 3is 
Me@ "Ty t,t tk 
If the values of i;, i2, and ig are 
substituted, the actual moment is 


(41, — 3i3) (7) 


_ wl 

Me=75 
Should the beam be of constant 
moment of inertia, then all the beam 

integrals equal unity, and 

ql? 

10 
It will be noticed that the haunched 
beam will take more moment at the 
supports, thus relieving the middle 
part of the beam of positive moment. 


Ms = 


Night Accidents Decrease 
At Lighted Chicago Corners 


Night accidents at three of Chi- 
cago’s most hazardous street inter- 
sections have dropped 58 per cent 
since the installation of sodium 
safety lights, according to statistics 
compiled by Leslie J. Sorenson, city 
traffic engineer. 

This reduction is shown by com- 
parison of the number of night acci- 
dents at these intersections during 
the year previous to and the year 
following installation of the special 
luminaires. There were 95 accidents 
before and 40 after installation of the 
sodium units on Nov. 15, 1937, at 
Cicero and Diversey Aves., Chicago 
and Ashland Aves., and 79th St., 
Stony Island, and South Chicago 
Aves. Chicago’s Utilities Research 
Commission paid for the sodium 
luminaires while the city furnished 
the labor for installation and has 
maintained the light during the test 
period. The commission has con- 
ducted the accident investigation with 
cooperation of Traffic Engineer 
Sorenson and the Chicago Police De- 
partment. 
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THE TAMPA WATERFRONT. 


Beauty and Utility In a 


Waterfront Improvement 


Contents in Brief—Designed to dampen wave action and resist over- 
turning, the new seawall at Tampa incorporates a number of interesting 
design features including a precast concrete railing. The waterfront 
improvement includes the construction of a six-lane divided highway 


paralleling the wall. 
methods using WPA labor. 


A WATERFRONT IMPROVEMENT con- 
sisting of a seawall and a con- 
crete highway, now being completed 
at Tampa, Fla., furnishes an example 
of a public works project of special 
utility and beauty. It also compels 
attention because of the engineering 
design of the wall which is built to 
break wave action and resist over- 
turning. The highway design likewise 
includes several features representing 
good practice in facilitating traffic 
flow with safety. 

Built along the shore of Hillsbo- 
rough Bay, the 8,800-ft. wall protects 
valuable waterfront property, and re- 
places a structure erected in 1907 
which had outlived its usefulness. Be- 
tween the wall and the highway which 
parallels it, a 56-ft. strip of land has 
been set aside as a parkway. This is 
covered with grass and landscaped to 
provide ‘a promenade of unusual 


All the work has been done by force account 


charm. The layout and some of the 
detail features are shown on the oppo- 
site page. 

General design features of the con- 
crete wall are shown in Fig. 3. The 
outside of the lower section is sloped 


Fig. 2. R. H. Cason, city engineer of 
Tampa, and F. H. Horton, consulting 
engineer. 








at 45 deg. and the upper section is 
parabolic in shape. This has been 
done to direct wave action upward 
and outward; the net effect is to 
dampen the force of successive waves 
and thus prevent base scour, as well 
as to minimize the possibility of water 
overtopping the wall. 

It will be noted that a vertical 
sheetpile wall is provided along the 
toe of the base. This cut-off wall ex- 
tends about 6 ft. below the base to 
perform the dual function of retain- 
ing the backfill and checking teredo 
attacks on the bearing piles which are 
of southern yellow pine, untreated. 

The baluster railing was installed 
following construction of the wall. 
The baluster spindles, 10,000 of 
which were needed, were pre-cast. 
Cast-iron vertical form split halves 
were employed for this purpose. A 
1:14:1 mix was used, the coarse 
aggregate of gravel having a maxi- 
mum size of } in. Twenty-one hours 
after a pour was made the forms were 
stripped from the spindles which 
were then rubbed with carborundum, 
finished in white rock dust (one part 
dust, one part cement) and buried in 
moist sand for curing. 
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CAMERA GLIMPSES OF THE JOB 





Parabolic wall face to dampen wave action. 


A six-lane divided highway for speed safety. 





Precast spindle and the finished wall. 


When the balusters were mounted 
in the formwork along the wall, the 
plinth, cap and post to complete the 
railing were poured in place. The cost 
per foot of the wall averaged $69. 


Highway details 


The highway which skirts the bay 
for three miles and gives an impres- 
sive entrance to the city, is a dual 


Curb reflector “eyes.” 


roadway on which opposing lines of 
traffic are separated by a raised center 
strip 6 ft. in width. 

Three lanes which occupy a total 
width of 314 ft. are provided in each 
roadway. The inside lane along the 
curb is reserved for parking pur- 
poses, the middle lane accommodates 
local and slow-moving vehicles, and 
the outer lane is for through traffic. 


Precast blocks for bridge approach pavement. 


As a special safety precaution illu- 
minating markers of the reflector type 
are installed on the curbs and on both 
sides of the roadway. These are 
spaced at 30-ft. intervals and consist 
of a small reflector element (about 3 
in. in diameter) embedded in a metal 
holder. Catching the light from the 
headlights of moving cars they gleam 
like “eyes” in the darkness to outline 
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F ig. 3. Cross section of the seawall. The parabolic shape of the ‘upper portion 


dampens wave action. 


the edge of the curb. At intersections 
the markers are placed so as to reveal 
the outline of the raised center strip. 
In addition to the curb markers, 
general illumination is provided from 
light standards located at 125 ft. in- 
tervals along the raised center strip. 
The highway is of reinforced con- 
crete construction 6 in. in thickness. 
The specifications follow those estab- 
lished by the Florida State Highway 
Department. In brief they call for 
4,000-lb. concrete at 28 days, and re- 
inforcement in the top only. The slab 
was poured in 10-ft. lanes with ex- 
pansion joints every 100 ft., each 
such section being divided by dummy 
joints into units of 20 ft. each. 
Where the highway connects with 
an existing bridge leading to the cen- 
ter of the city, a temporary concrete 
block pavement will be laid until full 
settlement of the fill has taken place. 
The blocks for this purpose are being 
made on the job, and some 20,000 


will be precast. As shown in Fig. 3 
simple wood forms accommodating 
six blocks are used. The blocks meas- 
ure 4§ x 4 in. They are made from 
a 1:2.3:3.2 mix, in which the coarse 
gravel aggregate does not exceed 4 
in. in size. 
Who’s who on the job 


The waterfront improvement was 
initiated and is being carried out 
under the direction of R. H. Cason, 
city engineer. Preparation of the de- 
sign and supervision of the project 
was handled by Freeman H. Horton, 
consulting engineer for the city of 
Tampa. G. A. Youngberg, consulting 
engineer, reviewed the design and ap- 
proved the construction methods. 

The work is being done entirely 
with WPA labor, and W. E. Robin- 
son, chief engineer of the Tampa Dis- 
trict, Works Progress Administra- 
tion, is in charge of this phase of the 
operation. 
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Pollution Study Started 
on Red River 


Announcement is made of the 
stream pollution survey now under 
way on the Red River. The survey is 
being conducted by the North Da- 
kota State Department of Health with 
the cooperation of the Minnesota 
State Board of Health and the U. S. 
Public Health Service. Prime objec- 
tive of the work, says the Bulletin of 
the North Dakota Water and Sewage 
Works Conference, is to obtain re- 
liable data concerning the oxygen re- 
lationships in the stream before and 
during ice coverage, in order to make 
intelligent estimates of the minimum 
winter flows required in the interest 
of public water supplies, extent of 
dilution of treated municipal and in- 
dustrial wastes, and the protection of 
the aquatic life which lives in this 
stream. 

Samples are taken at least weekly 
from 15 stations on the river itself 
and at the mouths of all flowing 
tributaries, from Fargo to the In- 
ternational Border. 


Refuse Collection 
Service Charges 


While most cities finance their 
refuse collection service in residen- 
tial districts from general tax rev- 
enues, a few municipalities charge a 
fee. Collection charges are based for 
the most part upon frequency of col- 
lection in these cities. According to 
the American Public Works Associa- 
tion, Sacramento, Calif., is reported 
to collect refuse from the back door 
or basement once or twice a week and 
levy a charge of from 50c. to 75c. 
a month. 

Oklahoma City, Oklahoma, col- 
lects garbage and combustible rub- 
bish twice weekly from either the 
back door or the alley, and charges 
from $1.50 to $2 a month. Fresno, 
Calif. charges 45c. a month for one 
collection weekly of a 30-gal. can, 
and 80c. for two collections weekly 
of a 30-gal. can. Morgantown, W. Va., 
charges straight fees of $6 a year for 
collecting garbage and combustible 
rubbish, and $6 a year for ashes. 
The frequency of collection for the 
former is twice a week throughout 
the year, and for the latter twice a 
month. 
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Relief Labor Builds A 


Sewage Treatment Plant 





Contents in Brief — Public senti- 
ment for cleaning up the Des 
Moines River and necessity of find- 
ing large-scale work relief projects 
has produced a $1,500,000 sewage 
treatment plant for Des Moines in 
which the choice of type and de- 
sign were governed largely to fit 
the labor available. The engineers 
made designs for simplified and 
repetitive construction. Sludge gas 
will be sold and electricity pur- 
chased. 


BATEMENT of pollution in the 
Des Moines River by the Iowa 
capital city has been pressed for 
many years by the State Board of 
Health and local organizations. The 
advent of WPA and PWA brought 
the treatment program to a head in 
1938, and a $1,500,000 20-m.g.d. 
plant involving sedimentation, trick- 
ling filters and separate sludge diges- 
tion is now well along toward com- 
pletion. J. M. Tippee, city engineer, 
described the plant and the basis of 
design at a recent meeting of the 
Iowa Engineering Society and Paul 
Winfrey, resident engineer, showed 
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pictures of the construction. From a 
recent visit to the plant and these 
talks the following notes are taken: 

At first an activated sludge type 
of plant was favored since it was 
capable of producing a high degree 
of purification and was estimated to 
cost less than trickling filters. How- 
ever, a large proportion of the orig- 
inal cost was represented by mechan- 
ical equipment whereas the trickling 
filter process was found to provide 
adequate treatment and would require 
the maximum amount of labor. And 
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further, estimated operation costs 
favored the filter type. 

Basic data for the design involve 
the following items: Population to be 
served is about 152,000; the indus- 
trial equivalent is 33,000. For 1956 
the estimated population is 164,000 
and the industrial equivalent 36,000. 
Present dry-weather flow is 16 m.g.d. 
and probable peak load to be taken 
by the plant is 30 m.g.d. The plant 
capacity is 20 m.g.d. The intercepter 
capacity is 66 m.g.d. Suspended solids 
in the sewage are 240 p.p.m. and the 
5-day B.O.D. is 225 p.p.m. 


Method of operation 


Entering the substructure of the 
pump and power house the sewage 
will pass through mechanically 
cleaned bar screens equipped with 
shredders, grit removal chambers, 
and then to a pump pit where it is to 
be lifted to a surge chamber. From 
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F ig. a Troughs in underdrain system of sprinkling filters were cast in place. 
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this point gravity flow will carry it 
throughout the plant successively 
through the grease remover, floccu- 
lator, primary settling tanks, dosing 
tanks, trickling filters, secondary set- 
tling tanks and through the effluent 
channel over aeration cataracts to the 
river. Sludge from the primary tanks 
will be pumped to the digestion tanks. 
Sludge from secondary tanks goes to 
digesters, raw sewage pit or floccula- 
tors; digested sludge to sand beds. 

As the flow may fluctuate from 
10 m.g.d. to the 20 m.g.d. rate at 
which maximum operating efficiency 
is expected, provision is made to re- 
turn the flow from the final settling 
tanks to the wet well. This can be 
done in any amount required to 
build up the rate of incoming sewage 
to the quantity which will insure the 
most desirable operation results. A 
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final effluent averaging 30 p.p.m. 
B.O.D. and 45 p.p.m. suspended 
solids is anticipated. 

Gas is to be used for heating the 
plant buildings and the sludge diges- 
tion tanks. The excess will be sold to 
the local gas company, which is a sub- 
sidiary of the local power and light 
company from which electrical power 
will be purchased. Should this ar- 
rangement prove unsatisfactory, gas 
engines may be installed. Gas produc- 
tion is expected to average 150,000 
cu.ft. daily. 

Units as follows make up the plant: 
two grit removal basins have flows 
of 1 ft. per sec.; two mechanical bar 
screens are followed by triturators 
to grind the screenings; four vertical 
centrifugal units of 74, 10, 124 and 
15-m.g.d. capacity pump against a 
31-ft. head; a grease removal tank 
with air diffusion has a detention 
period of 10 min.; a flocculator tank 
has three rows of paddles and retains 
the sewage 30 min.; four circular 
primary settling tanks, equipped with 
sludge removal mechanisms, will re- 
tain the sewage 2} hr.; the 5 acres of 
trickling filters are in two batteries of 
six each, and each filter is 152 ft. 
in diameter; four final settling tanks 
have a detention period of 2 hr.; 
and the four digesters have a designed 
capacity of 2.56 cu.ft. per capita. 


Construction procedure 


Due to the use of unskilled labor 
and intricate nature of the work the 
engineering department made upward 
of 1,000 drawings, a model of the 
whole plant and detailed models of 
other structures. Formwork was en- 
tirely of wood and of as much sim- 
plicity and duplication as possible. 
For instance the walls of the many 
round tanks were not battered but 
brought up with constant thicknesses 
changed at three points. The half- 
round underdrain gutter forms were 
made of 8-ft. lengths of sheet steel 
and were held to grade and secured 
against upward pressure of concrete 
during pouring by ingenious ties. 
Good workmanship was obtained 
throughout. 

The entire construction, excavat- 
ing, grading and concrete work up to 
February was carried out by WPA. 
Recently PWA contracts have been 
let for the brick superstructure of the 
pump and powerhouse and electrical 
installations. Much winter work was 
done as the WPA load is heaviest at 
that season, some 2,100 men being 
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employed at the peak. Other equip- 
ment contracts with PWA aid will 
follow. The plant is scheduled to be 
put into operation some time during 
this summer. 
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Designs and construction have been 
carried out by the engineering depart- 
ment under the direction of J. M. 
Tippee, city engineer, and Paul Win- 
frey, resident engineer. 


Large Home-Made Water Wheels 
Lift Water for Irrigation 


EB bere LARGE WOODEN WHEELS of 
the “undershot” type for lifting 
water are operating on the Yellow- 
stone River about 10 mi. from Colum- 
bus, Mont., where Harlan Milligan 
has devised and built his own irri- 
gation system. The wheels are 42 
ft. in diameter and lift water almost 
this height to a wooden flume leading 
to main flumes in fields on the ad- 
joining bench. 

The timber used in constructing 
the wheels was all rough-sawn nearby 
excepting the spokes which were pur- 
chased from a mill because they had 
to be planed. Unlike water buckets 
commonly used on under-shot wheels 
of the early days, these wheels pick 
water up in long narrow boxes, built 
into the rims on both sides of the 
wheel, one box between each pair of 
spokes. On one wheel. the boxes are 
5 ft. long by 6x9 in. in section. The 
other wheel has boxes 6 ft. long with 
6x8-in. sections. The opening is at 


the box end; as the wheel rotates 
the boxes fill with water at the bot- 
tom and at the top empty into 
troughs. The paddles on which the 
current acts are 11 ft. 8 in. long (the 
width of the wheel) and 4 ft. deep. 
The distance between paddles equals 
the water box length. 

A wing dam extending upstream 
into the channel for about + mi. de- 
flects river flow toward the weels 
in low water periods. Nearer the 
wheels the channel is established by 
a stone wall 11 ft. high. With this 
arrangement a fall of about 8 ft. 
occurs in the }-mi. channel and in 
seasons of ordinary flow there is 
sufficient water to operate the wheels 
throughout the summer. Water depth 
at the wheels has to be about 4 ft. 
to run them at full capacity. The 
entire installation is estimated to have 
cost $4,000 to $5,000, of which not 
more than $1,400 or $1,500 is in the 
wheels. 


Undershot water wheels 42 ft. in diameter on the Yellowstone River. Water boxes 
on wheel peripheries discharge into flumes parallel to the wheel near the top, which 
connect with cross flumes leading to the main flumes on the high bench. 
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FROM FIELD AND OFFICE 


Working problems and time-saving methods . . . Edited by Charles S. Hill 


Simple Curve Solution 
A. L. Eaton 


Roanoke, Virginia 


In mountainous and rough coun- 
try where the P.J.’s of curves are 
often inaccessible the following solu- 
tion will be found convenient. The 
solution allows the use of a simple 
curve and gives the locator a method 
for the control of the line of curva- 
ture by locating the line ab in the 
sketch. Then 
Tan $A : Tan $4 + Tan 3B :: x : 
250 
-28675 : .28675 + .50953 :: x : 250 

.79628 x = 71.6875 
z= 9 





Diagram for locating a curve 


From the field tables it will be 
found that a curve with an angle of 
intersection of 32 deg. and a tangent 
distance of 90 ft. will be an 18 deg. 
and 30 min. curve. It remains then 
to lay off the tangent distance of 
aP = 90 ft. and 6Q — 160 ft. and 
run in a curve of 18 deg. and 30 
min. 


Replacing Service Pipes 


ArTuHurR M. FIELD 
City Manager, Winchester, Va. 


One of the principal causes of 
leakage from water distribution sys- 
tems is the rusting through of galvan- 
ized water-service pipes. Generally, 
when one service in a block of houses 
erected at about the same time goes, 
the others in that block will soon 
follow and should be carefully 


/ New copper pipe 
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Meter location 


Method of replacing iron service pipe 
with copper pipe. 


watched. The cost of replacing these 
services is considerable and it can 
be materially reduced when copper 
pipe is used as illustrated. 

An opening is made in the street 
at the main about 4 ft. along the 
line of the service and about 24 ft. 
wide. A second opening is made at 
the meter back of the curb, just large 
enough to enable the old pipe to 
be disconnected. When the old pipe 
is disconnected from the meter, a 


Street surface ~ 


galvanized pipe ~ 
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coil of new copper service pipe is 
attached to it with a nipple. 

At the main the old pipe is dis- 
connected from the main after the 
water is shut off and a pipe pusher 
is put into the hole in reversed posi- 
tion. The old galvanized pipe is 


Old galvanized pipe 

ts bent out asitis 

pulled out to clear the 

side of opening 
/ 


Street 
opening 
' 












4 ? “ 
+> * 
ee --Pipe pusher 
4. used in reverse 


“Water main 


pulled out and as it comes out it 
pulls the new copper service after it. 
When the pipe pusher-puller has 
pulled out a section the length of the 
opening, the pipe is cut off or very 
often it can simply be bent up so 
that the end will clear the hole as 
the pipe comes out. 

Over 200 of these reinstallations 
have been made and only once has 
the galvanized pipe broken during 
the pulling; even a }-in. copper pipe 
can be pulled in after a 4-in. gal- 
vanized pipe successfully. 


PRECASTING CONCRETE CHAIRS 


Concrete blocks or chairs to support 
reinforcing bars for use in the recently 
completed Galveston Causeway (ENR 
Sept. 15, 1938) were made in quantity 


a eS LN 


in the wood form shown at the extreme 
right. Wires to secure the bars to the 
chairs were imbedded in the wedge- 
shaped blocks. 
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Length of Parabolic Arc 


E. I. FIEsENHEISER and F. J. SAvER 
U. S. Bureau of Public Roads, 
St. Paul, Minn. 

Next to the circle the parabola is 
probably the most used curve. While 
the length of the parabolic arc is not 
often required yet in certain cases it 
may be desirable. The problem is not 


0| 4--oint of tangency 


A 
Porabo/a -- 


| 
Le 


difficult for the mathematician but 
for those who prefer a formula the 
following will give the desired result 
where S = length of arc oa in the 
diagram: 


S=-3VP+4e+4 


i? 2 2 
i; Loe E us +e] 
The above formula is for use with 
natural logarithms. When ordinary 
common logarithms are used the sec- 
ond term must be multiplied by the 
log of 10 to the base e which is equal 
to 2.30258510 . . . Ordinarily five 
significant figures will be sufficient 
and the formula becomes: 


S=}3 VP + 4e+ 


(.57565) = Log [a+ vow _ = a] 
The formula is derived from the 
expression for the length of an arc 


- ft @)- 


For this case 


2 dy _ 2ke 
dts ac ¥ “ss trope 


s- “ “T(2) + o |i 


The formula is a solution of the 
above integral. 


Stand for Machine Shop 


An adjustable stand convenient for 
supporting one end of a steel beam 
while the opposite end is in the drill 
press, or for the many other ma- 
chine-shop operations where support 
is required temporarily for some pro- 
jecting part, can be made from ma- 
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terials at hand as shown in the ac- 
companying sketch. 
The hole in the head for allowing 
the main shaft to slide up and down 
should be large 
enough for free 
movement and to 
permit of tilting 
when inserting the 
lower end into a 
hole at the desired 
height. To make 
sure of safely lock- 
ing the shaft at 
any height, the 
lower part of the 
rod should make 
an angle of not 
more than 30 deg. 
: with the vertical. 
The holes can be bored about 2 in. 
apart for the range of extension 
desired. 


Marking Gutter Grades 


F. D. Eason 


Division Engineer, Oregon Highway 
Commission, Salem, Ore. 


The retention of gutter grades on 
curbs during paving has always been 
a problem, due to the impossibility 
of keeping a mark made by the ordi- 
nary chalk-line method from being 
obliterated between grade points by 


al fe --- 6% -- m/e ‘ 
Stencil for painting gutter grades on curbs. 


the paving materials as they are 
placed. The difficulty was recently 
successfully overcome, on Court St., 
in front of the new capitol building 
in Salem, Ore., by the use of a sten- 
cil shown by the accompanying 
sketch, a stencil brush and quick- 
drying yellow lacquer paint. 

The method was first to snap a 
chalk line between grade points to 
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serve as a temporary guide line. 
Then by placing the lower line of the 
opening in the stencil on the guide 
line and painting over the stencil, 
a permanent gutter grade line was 
established, } in. wide. The reason for 
the #-in. width of line was to assist 
the finishers, as the ordinary wood 
hand float used in finishing concrete 
is # in. thick. This simplified the 
control of the gutter line as all the 
float operator had to do was to 
watch the top of the painted line 
and the top of his float to see that 
he was on the proper grade. 

It was found that in snapping 
chalk lines around curbs having a 
batter, it was necessary to use a small 
carpenter’s level and snap at short 
intervals to secure a uniform guide 
line between grade points. Grade 
points were set at 5-ft. intervals on 
curved curbs and at 25-ft. intervals 
on tangents. 

The method also served as a very 
good check on grade points due to 
the visibility of the painted line, 
which would show up any irregu- 
larities. The method was devised by 
Hedda Swart, resident engineer, Ore- 
gon state highway department. 


Fretp & OFFICE COMMENT 


Area Of Wide Fill Sections 


Sir: In the ENR Field and Office 
Section, Aug. 25, 1938, p.245, a 
method was given for calculating 
cross-sections with the Monroe cal- 
culating machine. A somewhat simi- 
lar but simpler method can be ap- 
plied to the more extensive cross- 
sections of dredge fills, borrowpits, 
etc., where the readings are taken at 
regular intervals. Multiply the differ- 
ence between the sums of the top 
and bottom elevations by two, add 
the difference of the ends and mul- 
tiply by 100/4 for 50-ft. stations or 
100/8 for 25-ft. stations. A computed 
example is given by the accompany- 
ing illustration. 

C. F. Youne 


Civil and Landscape Engineer, 
St. Petersburg, Fla. 
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GREEN STRAND 
LAY-SET... 


IT SIGNIFIES QUALITY 


Preformed WIRE ROPE 
ano SAFETY... 


@ Yes — LAY-SET Preformed Green Strand 

is a safer rope for your men to handle. 

Broken crown wires don’t wicker out to jab 
workmen’s hands and possibly start blood- 
poisoning. It practically refuses to kink and | 

thereby set up a dangerous spot. It spools per- 

fectly and so prevents possible crushing. 


But LAY-SET Preformed is safer for your pocket- 

book, too. It lasts longer and so cuts the cost of 
rope replacement. It works better and so boosts 
your production by reducing the frequency of ma- 
chine shutdowns. LAY-SET Preformed both fills the 
bill and cuts it down. All Hazard wire ropes made of 
Improved Plow Steel are Identified by the Green Strand. 


BUY ACCO QUALITY whether for Hazard Wire Ropes—Ameri- 
can Chains (Weed Tire Chains—Welded or Weldless Chain) 
—Campbell Abrasive Cutting Machines — Page Chain Link 
Fence — Page Welding Wire — Reading- Pratt & Cady Valves— 
Ford Chain Blocks orany other of the 137 ACCO QualityProducts. 


HAZARD WIRE ROPE DIVISION 
ESTABLISHED 1846 
WILKES-BARRE, PENNSYLVANIA 
District Offices: New York * Chicago « Philadelphia ¢ Pittsburgh 
Fort Worth e San Francisco « Denver « Los Angeles « Atlanta « Tacoma 
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WHEREVER HEAVY LOADS ARE 


HANDLED WITH WIRE ROPE 


THE GENUINE 


CROSBY 
CLIP 


IS SAFEST 


The Genuine CROSBY 
WIRE ROPE CLIP is 
designed to grip wire 
rope securely without 
injuring it; Drop Forg- 
ed from finest steel 
and Hot Galvanized. 
IT 1S THE CHEAPEST 
CLIP, BECAUSE IT IS THE 
SAFEST CLIP. 


AMERICAN,SHOIST 
G DERRICK CO 


Reinforced Concrete 
PRESSURE PIPE 


LOCK JOINT PIPE COMPANY 


AMPERE WN. J 


ABSTRACTS anv NOTES 


Research Opportunities 


Needs and advantages of technical 
research, and the difficulties of ob- 
taining funds for many desirable 
lines of study, were stressed in the 
1938 annual report of Karl T. Comp- 
ton, president of the Massachusetts 
Institute of Technology. In substance, 
he considered that the greatest oppor- 
tunity for benefitting the human race 
is through research, and states that 
for lack of funds the work now being 
done is only scratching the surface of 
what might be done. As an example, 
he said it had been found that organic 
materials such as decayed vegetation 
may bring certain soils into a col- 
loidal condition in which they are 
almost impervious, so that rain water 
will run off rapidly, in a manner 
tending to cause floods. But it has 
been suggested that by the applica- 
tion of chemicals in small amounts 
the soils may be made permeable. 


This he considered a field for useful. 


study. Preliminary experiments have 
given promising results, but efforts to 
secure funds for necessary further 
tests have not been successful. The 
difficulty lies in the fact that this is 
but one of a hundred similar oppor- 
tunities. As a result, -much effort is 
expended in trying to find ways and 
means for prosecuting proposed in- 
vestigations, but, said Dr. Compton, 
“we succeed in a minority of cases 
and the rest drag on to haunt us with 
an ever-increasing memory of lost 
and vanished opportunities through 
enforced negligence.” 


Welding Rails in Australia 


A rail-welding plant of the flash- 
butt type has been purchased by the 
South Australian Government Rail- 
ways and a rail-welding building has 
been erected. As stated in the annual 
report of C. S. Anderson, railways 
commissioner, it is now the policy to 
carry out renewals on the main lines 
with rails welded into lengths of 160 
ft. or 200 ft. 


Water Supply for Fires 


Extensive increase in water supply 
available for fire emergencies is 
planned in London, England, and a 
general project for such increase on 
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a large scale is to be submitted to the 
city council. The plan includes altera- 
tions to the several municipal out- 
door swimming pools to enable fire 
department equipment to obtain 
direct access to them or to obtain 
water by means of permanent suc- 
tion pipes laid from the pools to con- 
venient points for fire connections. 
Surveys have been made of lakes and 
ponds in the public parks and of 
rivers and canals within the city in 
order to locate points of ready access 
for the fire engines. Barges fitted with 
pumps may be installed on the water- 
ways. Methods have been developed 
also for relaying water for distances 
up to four miles by means of pumps 
and hose. Other tentative plans in- 
clude the use of canvas tanks holding 
1,400 to 12,000 gal., and the con- 
struction of underground tanks of 
200,000-gal. capacity. 


Brick-Concrete Streets 


Broken brick as coarse aggregate 
for concrete paving has been used in 
resurfacing streets at Louisville, Ky., 
thereby utilizing the old brick paving 
of the same streets. As described in 
the January-February issue of “Con- 
crete Highways” (publication of the 
Portland Cement Association, Chi- 
cago), the bricks were loosened from 
their concrete base by means of pneu- 
matic drills and were thrown into a 
small portable crusher, the output of 
which was turned over with forks for 
removal of the fines and dirt. Of the 
cleaned broken brick, the percentages 
passing the several screens were as 
follows: 2-in. screen, 90 per cent; 
14-in., 85; 1l-in., 67; 4-in., 25; and 
}-in., 2 per cent. Fine clean gravel 
was added to fill the voids and make 
a workable mix of 1:2:4 by volume. 

The work was done in three 
parallel strips, the side or curb strips 
first and then the middle strip. Ex- 
pansion joints were spaced 40 ft. 
apart, the old concrete base being 
cut through so that the joints ex- 
tended the full depth of the new 6-in. 
paving slab and its base course. Dum- 
my joints were made midway between 
the expansion joints. Cores cut from 
the brick-concrete showed a compres- 
sive strength of 3,500 to 4,200 Ib. at 
28 days. Cylinders broken at 28 days 
ranged from 3,200 to 4,900 lb., with 
an average of 3,875 for 13 specimens. 

A crew of 15 to 20 men averaged 
175 sq.yd. of finished paving per 
day. 
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@ Cleveland Drill Rigs have always 
been leaders. Cleveland pioneered 
experimentation with continuous 
airfeed, through which long steel 
changes are made without shifting 
a guide shell. We first introduced 
the swivelling wheels, a construc- 
tion which facilitates moving the 
machine from hole to hole. Pneu- 
matic tires, the tubular frame, used 
as an air receiver, and the steady- 
ing forward leg point,—all these 
were first used by Cleveland. 


And now we have the Recoil De- 
vice, a simple mechanism that 
makes every blow of the hammer 
count—increases drilling, and keeps 
the Cleveland ‘way out in front. 


Let us tell you more about the 
savings you obtain when operating 
the Cleveland DR8—the wagon drill 
that beats them all in footage. Dem- 
onstration arranged to suit your 
convenience. 


Bulletins on request. 


ee 6 BRANCH OFFICES We make a complete line 

rmingham, Ala. Winchest > ; ; 

1306-6 North First Ave. Ironwood, Mich. 10 French a APPROVED of Hand Sinkers, Drift- 

Butte, Mont. 715 Sunset Road New York, New York ers, Stopers, Wagon 

41 East Broadway Denver, Colo. 200 Church Street N. Y. STATE . 3 

El Paso, Texas tds, $. Emerson St. Richmond, Va. B.S. A. 2339 Drills, Paving Breakers, 

ree e ‘ 8 ; 

Los Angeles, Calif. 130 Needham St. Salt oe City, Vieh Clay Diggers, Tampers 

ig. 


821 Santa Fe Ave. 418 Dooly B and Accessories. 


LEADERS LN 
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MATERIALS AND LABOR PRICES 


Market quotations on construction materials and wage rates reported monthly by ENR correspondents 


Pri construction material prices as a whole show only minor changes from Common peek eto i increase $1.00 per M in Atlanta, and 50c. in New York. 
last month. Short Leaf Yellow Pine is $1.00 higher in Atlanta, and up Structural clay tile is up on all sizes in Cincinnati. 
25c. on 2x6-in. and 2x8-in. sizes in Cincinnati. Spruce is off $2.00 on the same In Cincinnati, carpenters’ rate which er ee ae ranged from 70c. 
sizes in Boston. Douglas Fir is $2.00 lower on the ameter sizes in Boston; hour are now $1.45; hoisting semanas erly ranging from $1.00 to 
$1.00 lower on most 2-in. sizes in 2 Chicago ; but up 50c. on 1x8-in. in Sn gy mr $1.525, . and plasterers’ rate was $1.00 to $1.625, have the gap 
Cement is up 34c. per bbl. in Cleveland, and 5c. higher in New York d and the higher rates now prevail. The structural iron a new rate in 
is 5e. per ton lower in Detroit. Paving brick is u on M in Boston, while Saeen is $1.50 per hour, compared with $1.80 reported pre 
anite © blocks are off $5.00 per M. ‘aving 1.00 per ton higher in Comseen Enter seten in Baltimore are up 6}c. from the 50c. per hour rate a 
incinnati. month ago. 


CEMENT, AGGREGATES, READY-MIXED CONCRETE—F.0.B. CITY 


PORTLAND CEMENT———-—. ——SAND AND GRAVEL——, CRUSHED STONE CRUSHED SLAG CONCRETE 
Per bbl., carload lots, including 40c per Per ton, carload lots Per ton, carload Per ton, carload Ready Mixed 
bbl. for bags, cash discount not included Gravel, Gravel, lots lots, f.o.b. plant 1:2:4, 50 c.y. or 
Cloth Bagsa Paper Bags Bulk 1} in. iin, Sand 1} in. fin. 1} in. fin. more, delivered 

$2. 65 $2.60 $1.75 $1.85 $1.95 $1.65 $1.75 $1.55 $1.65 

91 .75t 75% . 25% 1.75% 1.75% 1.75% 1.75t 
.99 . 80 .80 .45 1.00 1.00 .90 1.15 
.30 .10 .10 .80 1.10 1.10 nes dues 
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Los Angeles 
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Res Skses 
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1.50 1.50 


-40de .40de -90de .65de . Tide 
.55t .65t 1.25¢ chee «Kan 
.80t .80t 2.10% 2.25¢ 2.25t 
cates .50t -50¢ 1.25/1.50f .85h 85h 
.20 .35 .35 1.35 1.50 1.50 
. .170 .170 1.170 1.330 1.330 : 
t Delivered. a10c. allowed for each returnable wey ‘‘ 10c. per bbl. off miles of Public Square. 735% discount tip cash. en Discount 350. 500 to 
for cash. c Plus municipal tax. d Per cu. yd. e Barge lots alongside docks 2000; 70c. 2000 to 5000; 95c. over 5000. 1 Up to 200 cu. yd. m 50c. off 
{Crushed granite. g F.o.b. Granite City, Ill. A F.o.b. plant. i Within three forcash. n 25c.y.ormore. o 2% offforcash. p 10c. per ton off, cash 15 days. 


CASH DISCOUNTS CEMENT to Contractors: truck delivery, 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer cash discount 
10c. per bbl. for payment within 15 days of date of invoice, in Montreal 5% if payment before 15th. 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
Charge for bags not included. For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add l5c. per bbl., not refundable. 


Bagged Bulk Bagged Bulk Bulk 
Buffington, Ind $1.70 $1.65 Ironton, Ohio “ $1.60 $1.55 Richard City, Tenn ‘ $1.75 
Dallas, Tex. (Inc. 5c. tax)... 1.80 1.75 Limedale, Ind 1.70 1.65 Steelton, Minn ’ 1.75 
Hannibal, Mo 1.70 1.65 Norfolk, Va 1.65 1.60 Universal, Pa < 1.60 
1.75 1.70 Northampton, Pa 1.55 1.50 Waco, Tex. (Plus 5c. Tax in 
Independence, Kans 5 1.65 North Birmangham, Ala... . 1.70 1.65 . 1.70 


LOWER PENINSULA MICHIGAN. Uniform carload lot cement price established March 1937. 


PAVING BRICK, BLOCKS, ASPHALT, ROAD OILS—F.0.B. CITY 


PAVING BRICKS AND BLOCKS PAVING ASPHALT ASPHALT BINDERS — CUTBACK ROAD ASPHALT 
Granite Brick Wood FLUXES ASPHALT OILS EMULSION 
per M. lots per M. persq.yd. Per ton, lessthan 80 Per gal. 80-300 pene- (Quick-breaking) 

of 50,000 3x4x8} in. 3} in. penetration tration Per ton Per gal. Per gal. 
4x4x8 in. carload lots 16-lb. treat Tank car Drums Tank car Drums Tank car Drums Tank car Tank car Drums 
$39.35 $2.25 $16. 60 $21. 80e $0.0675e $0.0968e  $0.0734he $0.1053he $0.0584e 
44. 2. 13.00 18.00 -05 .08 - 06h 
25. 18,20 23.40 .0747 - 1047 -0834h 
46. 5 13.00 19.00 .05 .08 ¥ 
52, 2. .00 18.00 13.009 17 .00g 
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37.8 ‘ 18.31 
37 . 2! d 5. 28 20.50 


Minneapolis.. . 3 
Montreal... ... 
New Orleans. . . 


New York. .... 
Philadelphia. . .. 
Pittsburgh 
St. Louis. ... 
San Francisco. . ‘ 5 . 
24.509 9.50/10.50 23.00/24.00 ‘ .0575 

t Delivered. a F.o.b. Baton Rouge. 6 Delivered to neibeiad 's warehouse. reduction intra-state class freight rates, only Georgia affected. f Mexican. 
c 3$x4x8} in. d 2 in. 6 to 8-Ib. treatment. e¢ Local reduction due to 20% g Per ton. A Per gallon. 


(Continued on page 78) 
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@ Contractors know that the proper use of modern steels and 

Users look at the details of construction and alloys at critical points is their assurance of long uninter- 
performance—then buy Blaw-Knox TRUK- rupted service when they buy a Blaw-Knox Bucket. 

MIXERS. If you aim to increase yardage and efficiency, to reduce 

The desirable and popular features of maintenance costs and prolong the life of your buckets— 

Blaw-Knox Trukmixers and Agitators are investigate Blaw-Knox Buckets for all kinds of digging and 


completely illustrated and descibed in Cat- rehandling. Send for Blaw-Knox Bulletin No. 1561. 
alog No. 1582. Send for your copy. BLAW-KNOX DIVISION of Blaw-Knox Company 


FARMER'S BANK BUILDING PITTSBURGH, PENNA. 
BLAW-KNOX DIVISION of Blaw-Knox Company Offices and Representatives in Principal Cities 
FARMER'S BANK BUILDING PITTSBURGH, PENNA 


ae ee eee 


BLAW-KNOX BLAW-KNOX 
TRUKMIX Sewn Agitators Clamshell BUCKETS 


Ee ne a nae en oe ae ee aaa a ees 


“THAT'S ANICE SET-UP 
oF TAMPING ROLLERS 


Se ater Taare 


PN eu 


e. You can 
nbination 


hf ES rr’ S THE 
jertible typ 


col 
any on 8) 


make UP 


Quick erection, dismantling, moving and re-erection make the 


For compacting earth fills—the practical design of id ; 
Blaw-Knox Sheepstoot TAMPING ROLLERS ap- — a PRs 6 Gestabie walt cn any 


eals to contractors because they give uninter- 
ci daiedien- aii skate seaiies mncadinidlin Shipped complete with batching equipment attached— 
requirements. Blaw-Knox Batcherplants are made in a complete range of types 
The roller units are full floating, on husky frames— and sizes, suitable for your work. 
built for long, hard use. For complete details—send for a copy of catalog No. 1566. 


Send for complete details and prices. BLAW-KNOX DIVISION of Blaw-Knox Company 
BLAW-KNOX DIVISION of Blaw-Knox Co. FARMER'S BANK BUILDING PITTSBURGH, PENNA. 


“iacae> | BLAW-KNOX 
eaten 
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IRON AND STEEL PRODUCTS—BASE MILL PRICES 


STRUCT. REINF. RIVETS WIRE SHEET ————STEEL RAILS—— —— TRACK SUPPLIES————., 
SHAPES- BARS }-in. struc- NAILS PILING Per Gross Ton Angle Std. Tie Track 
tural Base d Base Standard Light Re-rolled Bars Spikesc Platesc Bolts 
$3. $2.45 ae $40.00 $40.00 $39.00 $2.70 i $2.15 $4.15 
3. 2.45 $2.40 40.00 40.00 39.00 2.70 . 2.15 4.15 
3 2.45 2.40 40.00 40.00 39.00 2.70 2.15 4.15 


e! 
& 


SB baae Bai 


2.10 
2.10 


3.40 2.45 eves eee eee cose cece eee eoee eee 


2.10 


eeee eeee eee eee seve eee eeee 


eree seen sees eee eeee eeee eeece sees 


“ee 2.900 aoak eos ‘nv sae 3.00 2,25 

a F.ob. aid 1b For rail steel deduct 15e. from billet " Steelton, Sian epliiedalinns, Sebanees Pac Diaiailk: Va: d Add switching 
. ¢ Other basing points include Portamouth, O., Weirton, W. Va., St. charge $18 per c.l. 
i Kansas City, Minnequa, Colo., and Pacific coast porta, on tie plates alone, 


IRON‘4nD STEEL PRODUCTS—F.0.B. WAREHOUSE, PER 100 LB., BASE PRICE 


iG BARS——————., EXPANDED METAL LATH—WELDED FABRIC REINFORCING— SHEET 
Per 100 lb., ? in., base price Per 100 sq.yd., carload lote—, —Per 100 s.f., carload lota— 6x6 in. No. PILING 
15 tons or over b Add $/owt. for Std. diamond Std. ribbed 4x16in., No. 4x12in.,No. 6 &6 wires Per 100 lb. 
i Switch Del. [mesh, 3.4 Ib. 3.4 Ib. 5 & 10 wires 8 & 12 wires Persq.yd. base price 
$1.66 $1.25 $0. 1566 
1.17 .1458 
1.23 . 1548 


-10 $21.00 
-10 21.00 
-10 19.50 
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1.21 -1512 
1.15 - 1422 
1.14 - 1413 
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- 1449 
. 1674 
. 1674 

r Base. ‘d Mill price plus freight. e Fob. 


SB 5s 


3. 
2. 
3. 
3. 
4. 
4. 
3. 
4. 
3.507 
3. 
3. 
3. 
3. 
3. 
2. 
3. 
3. 
2. 
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“PSRe S88 BBE SBP Sse see eek 
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t Delivered. a Mill prices. b 5-15 tons, add 15c. 1-5 tons, add 25c. Less than 1 ton, add 
dock. Sletten tenet net Sia ey Tee g Less than 1 ton, mab aaefetshine, add 10c. 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE. 


Cc. IL. PIPE VITRIFIED SEWER PIPE——. CLAY DRAIN CONCRETE “~——WROUGHT STEEL PIPE——— 
TILE SEWER PIPE ** Full standard weight, h 
Per net ton Per foot, delivered ASTM C13-35 Per 1,000 ft., car- Per ft., delivered: 1 to3in., Butt Weld 3} to 6in., Lap Weld 
fo.b.6in. 8in., 12 in., 24.in., . load lots, f.o.b. ASTM C 14-35 Black Galv. Black Galv. 
to 24 ina 8.8. 8.8. ds. " 6 in. 8 in. 12 in. 24 in. 
$0.26b¢ $0.468be $1.69 : 3 $128.00 se 45 $1.625 
.380 .55 2.40 s 5 170.00 1.75 
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-21 
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35 


- 


ve #88 B88 gry ges bee & 
Sf& Ses 


vee 


bw @e2eow 8 Ow CO 


gee 
I COW NwWe BAM NON 


§ £88 BSR S82 ses 
to wee wee COM we 


& 
& $28 


. 
oe 
e 
e 


SS S35 S8F 8} 
" $88 888 888 SEF SBE 

i geo Mm: 
gem om 
S88 & 
o Sue @ 
8 38 § 
a Yeo bo 


[@ gee Bik ses Bsa age 
g 


SB ges S88 885 


rim Sas s 


178. 75 .45 

175.00 .50f 
i Applies also at Lorain, Ohio, mills. Chicago Eellverelt bons 16 96 aint tee 
Freight is figured from Pittsburgh, Lorain, O., Chicago Dist. Billing is from 
point producing lowest price at destination. WROUGHT IRON PIPE: Base 
price and list prices per ft. samé as wrought steel pipe. Discount for Pittsburgh 
base: Butt-weld — 1 in. and 1} in. black 34, galv. 19; 1§ in. black 38, galv. 214; 
prices are f.0.b. mill. Base price $200 per net ton. List prices per ft.: $ in., 8}c.; 2 in. black 374, galv. 21. Lapweld — 2} in. to 3$ in. black 314, galv. 17$ in; 
fin., 11}c.; Lin., 17e.; 2in., 370.; 2} in., 58he.; 3 in.. 764c.; 4 in.. $1.09: 6 in., $1.92. 4} in. to 8 in. black, 32$ galv. 20. 2 

(Continued on page 80) 
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Everything 


for Oxy-Acetylene Welding and Cutting 


ROGRESS in the art of working metals requires a convenient and de- 

pendable source of acetylene, calcium carbide, oxygen, and welding 
and cutting apparatus and supplies. Whether you use the oxy-acetylene 
process for welding, cutting, flame-hardening, hard-facing, flame-soften- 
ing, or steel conditioning, you can obtain promptly all the necessary prod- 
ucts and service through The Linde Air Products Company. 


Gases — Linde Oxygen is sold throughout 
the nation in gray-and-green cylinders. Each 
cylinder contains 110 cubic feet or 220 cubic 
feet of oxygen at a pressure of 2,000 pounds 
per square inch. All Linde Oxygen—whether 
for industrial or therapeutic use—is the same 
high and uniform quality. 

Prest-O-Lite Dissolved Acetylene is pro- 
duced from Union Carbide. For welding and 
cutting, it is sold in portable black steel cyl- 
inders having rated capacities of 100 cubic 
feet and 300 cubic feet of acetylene. For use 
with Prest-O-Lite appliances—heating torches, 
soldering irons and portable lights—Prest-O- 
Lite Dissolved Acetylene is sold in small 
steel tanks of 10- and 40-cubic feet capacity. 


Calcium Car bide—Union Carbide 


is packed in 100-pound lots in blue-and-gray 
drums. Because of its uniform quality, high 
gas yield, accurate sizing, and careful pack- 
ing, it has been recognized as a standard of 
excellence for over forty years. Union Car- 
bide, an electric furnace product, is crushed 
and screened to all standard generator sizes. 

Carbic Processed Carbide is high-grade cal- 


cium carbide, specially treated and com- 
pressed into cakes for use in Carbic acetylene 
generators and Carbic acetylene flood lights. 
The most frequently used size of Carbic cakes 
is No. 20. The orange drum contains 40 
cakes weighing 100 pounds. 

Union Carbide and Carbic Processed Carbide 
are readily available from warehouses, job- 
bers, and distributors throughout the country. 


Oxweld, Prest-O- Weld, 
Apparatus — and Purox lines of weld- 
ing and cutting blowpipes, regulators, mani- 
folds, and outfits; Oxweld cutting machines; 
Oxweld and Carbic acetylene generators; and 
the complete Oxweld line of accessories, weld- 
ing rod, and supplies—all are sold by Linde. 


Ser ViCe€ — The Linde service organiza- 
tion brings to users of the oxy-acetylene 
process practical field experience, based on 
comprehensive research and development 
facilities. This process service is available 
from field engineers—also through technical 
books, booklets, magazine articles, motion 
pictures, and in numerous other ways. 


The words “Linde,” “Union,” “Prest-O-Lite,"" “*Prest-O-Weld,” *Purox,"’ “Oxweld” and “Carbic’’ are trade-marks of Units of Union Carbide and Carbon Corporation. 


The Linde Air Products Company 


Unit of Union Carbide and Carbon Corporation 


UCC 


_ New York and Principal Cities - In Canada: Dominion Oxygen Company, Limited, Toronto 


PREST-O-LITE ACETYLENE 


OXWELD APPARATUS AND SUPPLIES - 








UNION CARBIDE 
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LUMBER, TIMBER, PLY WOOD—PER M FT. B.M., CARLOAD LOTS F.O.B. 


_-_—-——_-SHORT LEAF YELLOW PINE AND DOUGLAS FIR 

All S. L. Y. P. is No. 2 common or better and for No. 1 N. C. Box. (Prices in Bold Face) 
All Fir planks No. 2 common; Fir timber is No. 1 common. Lengths up to 20 ft. ( Pricee in italics) 
2x10, 


254,548 
$19.50 
24.00 


2x6,545 2x8, 548 
$20.00 
26.00 


$1.00 
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Bold Face type, Southern Pine. Italics, Douglas Fir. * Longleaf. * Roofers’ 
N. C. Pine. * Spruce. ‘ Native. * Western Pine, No. 3 Common. ’ Pine. 
* Norway Pine. { Delivered. a Yard prices. 6 Contractors discount in 
Minneapolis and St. Paul discontinued May 21, 1938. c5M ft. orless. d At 
ship's tackle. ¢ 10% discount taken off. 


GLASS, EXPLOSIVES, CHEMICALS 


-——EXPLOSIVES—~ 
Per lb. 40% Ammonia 
Gelatin in 50-Ib. cases 
delivered in 200 Ib. lots* 


——WINDOW GLASS———. 
Discounts from latest jobbers 
list, Sept. 15, 1928 
Single or Double Thickness 
A quality B quality 
78%d 78%d 
88% 87% 
89% 90% 
87% 89% 
79%e 79%c 


79-10%d 79-10%d 
85-10% 85-10% 


80% 80% 
76%d 76%d 
87-10% 89-10% 


78-10% 79-10% 
90% 90@40% 
76%d 76%d 

70-10%b 

88% 


86% 
82%d 83%d 
89-10% 90-10% 
86% 87% 
86-10% 87-10% 
78% 83% - 165 
86% 90% . 1675 
a Disc. from list Aug. 1, 1929. 6 Also less 6% tax exemption. c¢ Discounts 
from jobbers list, Nov. 16, 1938. d Discount from jobbers’ list Aug. 15, 1938. 
* Urban prices influenced by service charges or local storage and delivery 
regulations, do not consistently reflect quantity prices in less congested areas. 
e F.o.b. Louviers, Colo. f In boroughs of Kings, Queens and Richmond, and 
in Manhattan south of Canal Street, add delivery charge of $6.00 per trip. 
t F.ob. 
40% Ammonia Gelatin price ranges in other than urban areas, per Ib. 
(except Seismograph Grades) 


$0.15 
.16 
-115 
.16 
-16 


-16 
-20 
-175 
- l6e 
-16 


- 165 
- 1675 
- 165 
.18t 
17 


-23 
-16 
- 1525 
- 165 


Price of 60% Ammonia Gelatin is $0.015 per Ib. 
higher than 40% 


200 Ib. lots 
$0.16 


.165 -.18 
16 -.175%* 
- 1675-.18 
-165 -. 1725 


-145 -.16 
.14 —,155** 
-1475-.16 
-145 -. 1525 


.12 -.13 
-12 -.1425 
.1175-.13 
.1150-. 1275 
** F.o.b. Louviers, Colo., or Butte, Mont. 
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LONG LEAF Y. P. PLYWOOD 
Merchantable grade Rail freight increment 
up to 20 ft. (See note for base price) 
12x12,2e4 2x12,80h 12x12,804 54” ot 
$17.75 $21.60 
21. 15g 


3x12,8e4 = 6x12,8es 


BERGER Bees Ekee ses 
8 8888s SSSS SSSE Ssss 


RRSis husses REE 
& S$88h3 assesses §ss 


Note: Special concrete form grade Fir Plywood, 4’ by 8’ panels, 5-ply, euubed 
= sides, water resistant glue, car load lots, delivered per 1000 aq. ft. surface. 
Base price — Seattle: §°, $73.50 net. 3°, $81.50 net. For other centers add rail 
freight increment from table for proper size. Form oil treatment, and mineral 
paint sealed edge, charges included. For resin dipped treatment, $10.00 per M. 
6 Lower rate by water shipment. A 50,000 lb..minimum. 


PILES, TIES—F.0.B. 


PILES" 
Prices per linear foot, pine, with bark on, f.o.b. New York: delivered from 
barge 14 to 2c. per ft. additional: 


Dimensions 

12 in. at butt 

12 in.— 2 ft. from butt... 
12 in.— 2 ft. from butt... 
14 in.— 2 ft. from butt... 
14 in.— 2 ft. from butt... 
14 in.— 2 ft. from butt... 
14 in.— 2 ft. from butt... 


Points Length 

6 in. 30 to 50 ft. 
6 in. ft. 
6 in. 
6 in. 
6 in. 
5 in. 80 
5 in. 85 


RAILWAY 
Prices f.o.b., per tie for carload lots: 


50 to 59 
60 to 69 
50 to 69 
70 to 79 
to 85 
to 89 


7° x 9° x86" 
Untr. Tr. 
$1.60 


wi. 
z 


+ Dew tee- 


: - ARGH 
i “eee 
< 


ey F BREESE F 


_—e 


1. “175 
Tr.— Treated; Untr.— Untreated. sCntaal. 66"x 8" x86". ¢ 
cell. d Zinc. e Green. f At ships tackle. g Dense pine. 


Water, sewage treatment, road work, f.o.b. carlots, New York 


Bieaching powder, in drume, f.o.b. works, per 100-Ib 

Chlorine cylinders, per lb. delivered 

Calcium chloride, 77-80%, fiaked, in 400-Ib. drums or 100-Ib. 
moisture proof bags, delivered, per ton 

Silicate of soda, 52 deg., in drums, f.o.b. works, per 100 Ib 

Soda ash, 58%, in paper bags, per 100 Ib. dense 

Sulphate of aluminum, commercial, in 100-Ib. bags, per ton... . 

Sulphate of copper, in bbl., per 100-Ib 


(Continued on page 82) 
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UCYRUS 
ONIGHAN 


Sold by 


BUCYRUS-ERIE CO. 


SOUTH MILWAUKEE, WIS., U.S. A. 
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Here's a boom that's wide- 
footed to take the whip of 
fast swings .. . that combines 
strength and lightness in its 


tubular steel construction. 


The Bucyrus-Monighan boom 


is world-famous for speed and 
endurance. Write for further 


Pelcae-Tite 
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STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME—DELIVERE) 


STRUCTURAL CLAY TILE — STRUCTURAL CLAY TILE — LOAD BRICK———. LIME———_ —_ 
PARTITION — SCORED BEARING — SCORED Per M. in quantity. Per ton, Inpaper Carload iy 
Per M. lots of 2,000 pieces or over, Per M. lots of 2,000 pieces or over, Common Straight Hydrated Common  Pulveriagj 
Sxl2x12in. 4x12x12in. 8xl2xl2in. 8xl2x12in. 10x12x12in. 12x12x12in. backing hard finishing hydrated = or lump 
$120.00 $200.00 $230.00 $240.00 $250.00 $12.50 $16.00 $24.00 $15.50 $15.50 
165.00 195.00 300.00 13. 00k 16. 00k 14.00 15.00 22.00 
157 . 50 189.00 242.00 15.00 19.00 3. 000 1.750 2. 25lo 
181. 50ab 205 .70ab 304. 80a 17.00% 19.00 13.00 3. 10p 
135.90 185.70 268.10 11.00 . 16.40 14,40 12.20 


78.75 
90.75ab 
68.10 


NSES: 

sess 
BEES 

sess s3ue 


121.90 141.50 


215,20 16.00 ) 15.90 13.00 
105.00 126.00 5 


15.50 ; 15, 20j 12. 80j 2. 65im 
135.00 162.00 11. 50% 501 19.00 15. 00 

141.50 166.50 ‘ 12.00 ; 28.00j . 

137.80 175.50 ‘ 16.00 s 13,50 11.25 


SBAsS 
338 


86 .00c 125.50 4 . 14.00 : 19.10 
128.00ctr  210.00tr : 12.00 é 16.50 
146.00 192.85 ? 13.10 . 21.00 
141.00a 77.00a 21.00 . 24.60 
135.00 162.00 ; ; 14.00 18.30 


SS S888 


yiges 
Se 


128.00 193 .30h , j 13.50 20.00 
154.50 185.70 : > 11.008 15. 50¢ 
116.85 C i ; 17.00 ‘ 17.70 
120.00 5 ; ‘ 16.00 22.00 
225.00 14.00 4 . 550 
220.00 17.50f ‘ 20. 09s 
+ F.ob. aSmooth. 6b Carload lots delivered to job. ¢6x12x12in. d Not 3 LCL. k $1.00 discount if paid in 10 days. 1 Lump. m Per bbl., 
load bearing. e 48 lb. tile. / Less $1.00, § cash 15 days, balance 30 days. n Per sack 100 Ib. o Per bbl., 200 Ib. p 280 Ib. bag. ¢ 15-ton cars. 
g Selected common. A F.o.b. Perth Amboy, N. J. i 50c per M. off for cash. discount 10 days. «s 2% off cash. ¢5} x 8 x 12. 


PAINT, ROOFING—F.0.B. CARLOAD LOTS 


RED LEAD WHITE LEAD READY-MIXED PAINT———, ROOFING SUPPLIES Carload lots f.o.b. factory -——, 
Per 100 Ib. in. Per gal., drums Rolls, slate Asphalt Tar felt, Asphalt Tar pitch 
600-lb. (Approx.) bbl. Per 100 Ib. i surfaced, 85- felt, per per 100 coating 350 Ib. bbl, 
Dry in oil Graphite 6 Aluminum c i 90 Ib., per sq. 100 Ib. Ib. per gal. per ton 
$12.625 $1.30 $1.71 $1.65 $1.65 $0.36 
12.25 2.16 2.75 2.75 .40 
12.625 2.07 2.03 2.03 .45 
12,25 1.70% 1.85ht 1.85ht -38t 
12.25 1.65hf 1, 49h/ 1. 49hf ° 
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12.75 
12.25 


s 
> 


enon wonton 
3 
vr 


SB: BS 8: BE Bsae 


Se: BB a: Bt 


12.375 
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12,25 abe tee eae 
12.25 1.05 1.95 .80 
12,25 1.70/1.90 2.50/2.75 1.50/1.90 
12.50 1.80 2.75 1,10/2,00 
pokes 12.75 1.80 3.00 2.20 1.43/2.10 .54 

t Dilivwed. Note: Red lead in oil 50c. higher than white lead in oil. a Red e Subject to 25% discount. / Distributors price to contractors. 
lead prices change frequently due to pig lead price changes. 56 U. 8. War Dept. h Per roll, 65 lb. i Minneapolis and vicinity. j Asphalt pitch. & 
Spec. 349A. ¢ ASTM Spec. D266-31. d 80% minimum ferric oxide. barrel. 


SKILLED AND COMMON WAGE RATES—PER HOUR 


Car- Struct. Iron Hoisting Plas» ——Common Labor—— 
penters Workers Engineers terers Building Heavy Const. 
$1.00 $i.25 $1.00/1.25 $1. $0.40/.50 $0.40/.50 
-25 .50 1.50 ; . 5625 . 5625 
.125 é 1.125 i .30/.40e .30/.40a 
.375 .50 1.375 j -60/. 85 -60/.85 
-625 ’ 1 . 1.025 1.025 
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